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SECTION 1

1.0 INTRODUCTION

This document presents the results of the risk characterization for the Former Pumphouse
site at the former Westover Air Force Base (AFB) in Chicopee, Massachusetts, and was
completed in accordance with the Risk Characterization Scope of Work submitted to the
U.S. Army Corps of Engineers, New England Division (NED) on February 16, 1996. This
report incorporates comments on the scope of work received from the Massachusetts
Department of Environmental Protection (MADEP) in a letter dated March 6, 1996. The
risk characterization addresses the sites of four former storage areas, Pumphouses Nos. 1,
3, and 6, and Defueling Area No. 2 which, along with Pumphouse No. 2, comprise the
Westover Surplus Pumphouse site, Release Tracking Number (RTN) 1-0299. The Westover
Surplus Pumphouse site is currently a Tier 1A classified site and was originally placed on
the Transition Sites List in 1993. As part of & separate response action, the NED is
concurrently preparing Release Abatement Measure (RAM) plans at Pumphouse No. 2 and
the Lonczak Drive Area (LDA) (RTN 1-1011) under this contract, to address residual
source area contamination and floating product. For these two areas, an investigation has
been conducted and is being reviewed to determine whether remedial action is necessary.
Risk assessments will be done following the completion of this review or the remedial
action, if one is deemed necessary. The risk characterization for the four sites addressed
in this report have been performed based on data collected from 1988 through 1996. The
risk characterizations for Pumphouses Nos. 1 and 3 and Defueling Area No. 2 will document
whether conditions are suitable for achieving Class B-1 Response Action Outcomes (RAOs)
pursuant to the Massachusetts Contingency Plan (MCP; 310 CMR 40.0000). Ciass B-1
RAOs are applicable to disposal sites when remedial actions have not been conducted
because a level of No Significant Risk exists and no Activity and Use Limitation (AUL) is
necessary to ensure the existence or maintenance of a level of No Significant Risk (MCP;
310 CMR 40:1046). Remediation activity has occurred at Pumphouse No. 6, making it
ineligible for a Class B-1 RAO. Pumphouse No. 6 will be evaluated to document whether
it has achieved a Class A-2 RAO. Class A-2 RAOs apply to sites when a permanent
solution has been achieved, OHM are not reduced to background, and no AUL is necessary
to maintain a level of No Significant Risk (MCP; 310 CMR 40: 1036). RAO Statement
forms are filed together with this report.

The Massachusetts Contingency Plan (MCP) requires completion of a public health and
environmental risk characterization as part of an MCP Site Investigation (310 CMR 40.0835
(4)(g) and (h)). To comply with these requirements, ABB Environmenta} Services (ABB-
ES) and Stone & Webster Environmental Technology & Services have completed a baseline
public health and environmental risk characterization to estimate the impact that oil or

ABB Environmental Services, inc.
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SECTION 1

hazardous material (OHM) may have on human and ecological receptors at the study areas
and in the surrounding environment. This assessment includes a qualitative evaluation of
the risk of harm to safety. The evaluation characterizes risks to identified receptors under
current and reasonably foreseeable site activities and uses.

1.1 SITE DESCRIPTION AND HISTORY

The Westover Surplus Pumphouse site is located in an industrial park in the southwestern
portion of the former Westover AFB, and is part of Westover Metropolitan Development
Corporation’s (WMDC) Airpark-West, an industrial park, WMDC was incorporated in 1974
by the Commonwealth of Massachusetts to promote and develop for industrial use a portion
of the former Westover AFB property. -Since 1974, WMDC has acquired additional acreage,
and portions of the property, including the original 221 acres, have been sold to be
developed by industrial owners. The pumphouse areas and Defueling Area No. 2 lie within
an approximately 200-acre portion of Airpark-West which includes former base structures,
undeveloped land, and commercial and industrial facilities constructed since 1974. Airpark-
West is bounded by Westover Metropolitan Airport facilities to the south and southeast, an
active portion of Westover AFB to the east and north, and a mixed residential and
commercial neighborhood to the northwest and west.

From 1940 to 1955, the base served as a port of embarkation and debarkation, and as
headquarters of the Military Airlift Command. In 1955, it was recommissioned as a major
base for the Strategic Air Command. In 1974, the active military base became an Air Force
Reserve base with the 439th Tactical Airlift Wing as the major unit. A total of 2,364 acres
were retained for use as a reserve base. The remaining area, approximately 221 acres, was
conveyed to the General Services Administration on July 31, 1975, and was subsequently
transferred to WMDC by deed dated April 4, 1978 (GZA GeoEnvironmental, Inc. [GZA],
1994). The Surplus Pumphouse site is located on properties owned by the WMDC and
private owners. Prior to 1939, the site was reportedly farmed, principally for tobacco. In
1939 and 1940, the majority of the land for Westover AFB was acquired by the federal
government. Activation of the property as Westover AFB accurred during 1940.

1.2 PREVIOUS INVESTIGATIONS
Information presented in this section was prowded in the USACE-NBD SOW (1995) and

the Final Phase II Investigation, Former Westover Air Force Base, Chicopee, Massachusetts,
Site No. 1-0299 (GZA, 1994).

ABB Environmental Services, Inc.
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SECTION 1

Under contract with the USACE-NED, GZA completed a Phase II Investigation in
accordance with the MCP in 1994 for Pumphouse Areas Nos. 1, 2, 3, and 6, and Defueling
Area No. 2 to determine the extent of contamination which resulted from leaking
underground jet fuel tanks and lines. The investigation documented JP-4 contamination in
soil and groundwater at the five investigated sites. Floating product was observed at
Pumphouse No. 2 and further investigation is underway to provide data to support the
preparation of a RAM plan, A sixth area, the LDA, was identified as a separate site by
GZA and was not included in their investigation.

A Phase I Site Investigation (SI) at the LDA was completed in 1995 by ABB-ES (ABB-ES,
1995a) in accordance with the MCP. Results of the SI field activities and a Licensed Site
Professional (LSP) Evaluation Opinion and Tier Classification were submitted with the
report. The SI characterized extensive soil and groundwater BTEX contamination at the
LDA and confirmed a floating product layer at the water table. A dissolved-phase BTEX
plume was also identified downgradient of the LDA. Further investigation is also underway
at the LDA to provide data to support the preparation of a RAM plan.

In 1996, O’Reilly, Talbot & Okun performed an investigation for the sale of property to U.S.
Tsubaki (O'Reilly, Talbot & Okun, 1996). One well was installed in the area of Pumphouse
No. 1. In 1990-91, Tighe & Bond completed an investigation for installation of a new sewer
line in the area of Pumphouse No. 6. During the installation of the sewer line
approximately 620 tons of contaminated soil were excavated and disposed of off-site (Tighe
& Bond, 1991).

1.3 DISPOSAL SITE DEFINITION

Based on the data presented in previous subsections regarding the site history and results
of previous investigations, the Disposal Site of Concern for this RAO Statement consists of
four of the five areas of soil and groundwater contamination which comprise the Westover
Surplus Pumphouse site (RTN 1-0299). The four former storage areas addressed in this
RAOQO are Pumphouses Nos. 1, 3, and 6, and Defueling Area No. 2. The fifth storage area,
Pumphouse No. 2, will be addressed in a future RAO Statement after investigative activities
and remediation, if necessary, are completed. Figure 1-1 shows the Westover Surplus
Pumphouse site and Figures 1-2 through 1-5 show the individual locations for Pumphouses
Nos. 1, 3, and 6, and Defueling Area No. 2, respectively. The boundary for each individual
disposal site shown on Figures 1-2 through 1-5 was determined based on the horizontal
extent of groundwater and soil contamination as defined in previous investigations (see
GZA, 1994; ABB-ES, 1995b).

ABB Environmental Services, Inc.

RAO-NALWP 13 9904-03



SECTION 2

2.0 RISK CHARACTERIZATION

This risk characterization uses the information compiled during previous site investigation
activities to assess the risk of harm to health, safety, public welfare, and the environment
posed by OHM detected in soil and groundwater at the Westover Surplus Pumphouse site
(the Site) at the former Westover AFB. The Site is composed of four areas to be evaluated:
Pumphouse No. 1, Pumphouse No. 3, Pumphouse No. 6, and Defueling Area No. 2 (the Site
also includes Pumphouse No. 2 which is undergoing further investigation as detailed in
Section 1.0). The risk characterization is used to identify and evaluate site conditions which
may pose an imminent hazard and to establish whether a level of no significant risk exists
or has been achieved at the Site.

As required by the Massachusetts Contingency Plan 310 CMR 40.0000 (MCP, 1996), the
compilation of site-specific information is necessary to adequately characterize the risk of
harm to health, safety, public welfare, and the environment posed by contaminants present
at the Site. Compiled information includes physical characteristics of the Site, the extent
of release of OHM, and a characterization of contamination. Site-specific data sets were
not developed for background concentrations in soil and groundwater. However,
background soil and groundwater data is available from the literature and is considered in
the risk characterization. Site-specific information is used to identify potential current and
future human receptors, site activities and uses, exposure points, exposure pathways, and
exposure point concentrations (EPCs) of site-related OHM. The selection of these
parameters is conducted to provide a conservative estimate of the representative
concentrations of OHM which a receptor may contact within the contaminated area over
a period of time.

The accumulated information is used to identify site-specific groundwater and soil
categories, and to identify the appropriate risk characterization method to be selected for
the risk characterization. The results of the appropriate risk characterization method will
be used to determine the need for remedial action or to demonstrate that a level of no
significant risk of harm exists or has been achieved at the Site. The first seven subsections
of the risk characterization which follows describe the methods used and information
common to all of the four areas at the Site. The methods used are consistent with the
MCP, Subpart I (310 CMR 40.0900 through 40.0999) (MCP, 1996). The results of the risk
characterization are then discussed for each area at the Site individually in subsection 2.8.

ABB Environmental Services, Inc.
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SECTION 2

2.1 SITE-SPECIFIC INFORMATION

As specified in 310 CMR 40.0904, adequate characterization -of the Site is necessary
prior to the characterization of risk of harm to health, safety, public welfare, and the
environment. The purpose of this section is to describe unique physical characteristics of
the Site which are critical to the risk charactenzatlon See Subsectlon 1.1 for additional
site information.

Pumphouse Nos. 1 and 3 each formerly contained a configuration of five 50,000 gallon
underground storage tanks for JP-4, one 2,000 gallon underground water collection tank,
a 25,000 gallon defueling tank, a pumphouse, dry well, and associated underground -
transmission pipelines. Defueling Area No. 2 consisted of one 25,000 gallon
underground storage tank and associated pump and transmission lines. Pumphouse Nos.
1 and 3 and Defueling Area No. 2 were constructed between 1955 and 1958, and were
not used from mid-1972 until deactivation in 1975. The facilities were excavated and are
currently covered by grass and pavement. Pumphouse No. 6 contained two 50,000 gallon
underground storage tanks for JP-4,-a pumphouse, dry well, and underground
transmission pipelines. Pumphouse No. 6 was constructed in 1953, deactivated in or
about 1968, and demolished:during 1977 and 1978.

Soil and groundwater contamination was identified during the three phases of the
Comprehensive Site Assessment (GZA, 1994). OHM detected include volatile and
semivolatile aromatic and aliphatic hydrocarbons consistent with the presence of jet fuel.
Appendix A contains the data tables detailing contaminants detected at each area of the
Site. Locations for samples listed in Appendix A are shown on Figures 1-2 through 1-5.

Groundwater at Westover AFB, at an average depth of 16 to 25 feet below ground
surface, is not currently used onsite for potable or nonpotable purposes. No public water
supply wells are located at the former Westover AFB. The groundwater at the three
Pumphouse Areas are located in an area not mapped as potentially productive. The
upgradient end of the Defueling Area No. 2 plume is located within a mapped medium,
potentially productive aquifer, but the flow of that portion is away from the mapped
drainage divide and the potentially productive ‘aquifer. Groundwater likely discharges to
surface water in Cooley Brook, approximately 3,000 feet downgradient from the Site.

The GZA report (1994) concluded, however, that the plume has reached a steady-state
condition and has not migrated off-site.

ABB Environmental Services, Inc.
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SECTION 2

2.2 NATURE AND EXTENT OF CONTAMINATION

The extent of contamination at the Site is limited to OHM detected in groundwater and
soil. The characterization is based on groundwater data collected during the three
phases of the GZA field program, conducted in 1988-90, 1991-92, and 1993-94 as well as
the ABB-ES groundwater monitoring program (ABB-ES, 1995b). Subsurface soil data
were collected only during the 1988-89 field program, with the exception of three
locations at Defueling Area No. 2 which were sampled in 1994. Sample results from all
of these investigations have been combined to conduct a groundwater and soil risk
characterization for the Site.

Soil data were available from the borings summarized in Appendix A. Samples analyzed
for volatile organics were taken at 10 ft below ground surface (bgs) and 20 ft bgs in the
majority of borings. The only exceptions are at Defueling Area No. 2 where only a 20 ft
bgs sample was taken at WSB-511, a 1.5 ft bgs and a 20 ft bgs sample were taken at
WSB-512 and 1.5 ft bgs, 15 ft bgs, and 20 ft bgs samples were taken at WSB-510. One
sample at each area, taken in 1988-89, was analyzed for inorganics and semivolatile
organics. Several unknown and tentatively identified compounds (TICs) were reported in
a number of the samples. The concentration of all TICs in each sample are totalled and
will be displayed on summary tables.

No TPH analysis data were available for subsurface soil. MADEDP, in a letter dated July
14, 1994, concurred with the NED’s and GZA’s conclusion that the investigatory field
work sufficiently characterized the Site (MADEP, 1994). Lack of TPH data adds a level
of uncertainty to the evaluation of soil.

Groundwater sampling occurred in 1989, 1992, 1993, and 1994. Samples were analyzed
for volatile and semivolatile compounds. One sample from each area was collected in
1989 and analyzed for dissolved metals. Total petroleum hydrocarbons were analyzed
for in 1992. Also in 1992, two samples from three of the areas (Pumphouse No. 3,
Pumphouse No. 6, and Defueling Area No. 2} were collected and analyzed for water
quality, including total metals. The results for dissolved metals are used in the
characterization, in addition to total inorganic analysis results, because all four areas are
represented and the results for each are comparable to total metals. Results for volatile
analysis by Analytical Methods 8040 and 8240 are combined. TICs were detected in
groundwater and will be displayed as total concentrations on summary tables.

ABB Environmental Services, inc.
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SECTION 2

Additional data for VOCs and TPH in soil and groundwater were collected in this area
by O'Reilly, Talbot & Okun in 1996 for the sale of the property to U.S. Tsubaki (see
Appendix B). Well SB-8 is in the area of Pumphouse No. 1 and data from this location
were incorporated into the data set for Pumphouse No. 1.

In 1990-91, Tighe & Bond sampled and analyzed for TPH in soil at the Pumphouse No.
6 area along the course of the Westover sewer interceptor (see Appendix C). The study
was conducted for the portion of the sewer line adjacent to Pendleton Avenue where it
intersects the northern portion of the disposal area. Sample locations occur in a line
from MW-401 to MW-402 and overlap the GZA soil boring locations WSB-401 and
WSB-402 (see Figure 1-4 and Appendix C, Figures 1 & 2). These data were
incorporated into the Pumphouse No. 6 data set. Samples taken from 0 to 15 feet bgs
were evaluated separately from samples taken from 16 to 22 feet bgs.

Results for groundwater and soil are presented in separate summary tables for each area
at the Site (see Tables 2-2 through 2-9). Each data summary table lists the OHM, the
frequency of detection, the range of sample quantitation limits (SQLs), and the minimum
and maximum detected concentrations. The soil summary tables also include the
arithmetic mean concentration of each OHM. Groundwater tables show the arithmetic
mean only in the case, noted on the relevant tables, where a maximum concentration
exceeds an MCP standard.

Maximum detected concentrations were identified prior to averaging duplicate analyses
so that if a maximum were to be detected in one of a duplicate sample pair, a measured
concentration rather than an averaged value would be reported as the maximum
concentration. In calculating arithmetic averages for soil and groundwater contaminants,
non-detects were assigned a value egnal to one-half of the SQL for that particular
chemical. In some cases, average concentrations calculated may exceed maximum
detected concentrations due to elevated SQLs. For these compounds, maximum
detected concentrations rather than arithmetic means were used as representative
exposure point concentrations. :

The soil and groundwater summary tables also contain a comparison of the maximum
medium-specific concentrations to representative background levels, where appropriate
or available. For groundwater, one onsite well (WMW-601) was placed upgradient of all
four plumes but it was not determined if it was representative of basewide background
conditions. Therefore, background levels of inorganic analytes in Massachusetts’
groundwater, cited in the MADEP Risk Assessment Shortform (MADEP, 1992), were

ABB Environmental Services, Inc.
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SECTION 2

used as screening concentrations. No basewide background data were available for soil.
Therefore, MADEP background soil concentrations presented in Guidance for Disposal
Site Risk Characterization (MADEP, 1995) were used as screening concentrations.

2.3 SELECTION OF OHM OF CONCERN

Those chemicals selected for evaluation in the risk characterization include all detected
OHM with the following exceptions:

Those OHM detected with a low frequency and at a low concentration.
Contaminants present in environmental media at concentrations close to
the SQL and at a low frequency of detection were excluded from further
evaluation (MADEP, 1994).

Those OHM detected at concentrations consistent with background.
Consistency with background was determined for inorganic analytes by
comparison of medium-specific maximum analyte concentrations to the .
MADEP Background Level. If the maximum sample concentration was
less than the comparable background statistic, an analyte was determined
to be consistent with background levels.

Aquatic species must tolerate a range of sodium and calcium
concentrations to survive in their natural environment. In fact, both
sodium and calcium are critical to the well-being of most biological life.
Although sodium and calcium may act as direct toxicants at extremely high
levels, adverse effects following exposures to elevated concentrations are
primarily associated with physiological effects such as osmotic stress. For
freshwater fish species, it has been recommended that osmotic pressure
levels not exceed that cansed by a 15,000 mg/1 sodium concentration
(USEPA, 1976). Calcium can indirectly influence aquatic toxicity by
affecting water hardness. Elevated calcium concentration generally has a
beneficial effect because elevated hardness levels decrease the toxicity of a

- number of other inorganic analytes. Based on the groundwater data

evaluated in this report, sodium and calcium concentrations appear to be
substantially lower than those which would be associated with any adverse
effects to aquatic life.

RAQ-NA1WP
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SECTION 2

The data summary tables for each area summarize OHM of concern in soil and in
groundwater. Reasons are noted for OHM eliminated from further evaluation. All
inorganics detected in soil were excluded as OHM of concern based on consistency with
MADEP background levels. For inorganics in groundwater, background values were
available only for mercury, which was eliminated in all instances.

2.4 RECEPTOR INFORMATION

The next step in the risk characterization process’is to provide a description of the Site
in terms of its potential for human exposure. This phase is conducted by
characterization of the exposure setting, including identification of potentially exposed
human receptors and site activities and uses.

Four human receptor groups identified who could potentially be exposed to
contamination at or resulting from the Site:

~ industrial park workers
trespassing children
construction workers
residents

The Site is currently part of an industrial park and will be for the foreseeable future.
‘Workers in the industrial park near each former pumphouse or defueling location would
be a potentially exposed population. Because the closest residential area is
approximately 1/3-mile northwest of the Site, trespassing children are another potential
receptor. Areas adjacent to the Site are used for a mixture of residential, recreational,
and commercial purposes. No construction or excavation activities are occurring or are
scheduled to occur in the foreseeable future. However, future construction and/or utility
excavation cannot be excluded as a pOSSIblhty, so construction workers are a potential
receptor. Although the Site is likely to remain an industrial park and not become a
residential area in the future, a future resident will be evaluated as a receptor for soil
exposure to demonstrate that Activity and Use Limitations (AULs) are not required for
the site. Groundwater beneath the Site is currently not believed to be contributing to a
potentially productive aquifer and therefore has no receptors. However, groundwater
from the Site could potentially discharge to nearby Cooley Brook. Potential receptors at
Cooley Brook will be discussed in subsection 2.7.

ABB Environmental Services, Inc.
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SECTION 2

2.5 IDENTIFICATION OF EXPOSURE POINTS, EXPOSURE ROUTES, AND EXPOSURE POINT
CONCENTRATIONS '

An exposure point is any point of potential contact with a contaminated medium.
Exposure routes are the way in which a population may come in contact with a
contaminated medium. The EPC is the concentration of the OHM which a receptor
might contact at the exposure point. Potential exposure points and exposure routes were
identified for soil and groundwater and are summarized in Table 2-1. EPCs are listed on
the data summary tables for each area (see Tables 2-2 through 2-9).

There are no current exposures to groundwater onsite. Groundwater may discharge to
Cooley Brook. Appendix D presents the results of fate and transport modeling to
estimate the contribution of groundwater from each area on potential concentrations of
OHM in surface water and sediment at Cooley Brook. In order to determine whether
the potential extent of contamination in surface water and sediment represents a threat
to human health, Appendix E presents risk calculations for a potential childhood
recreational exposure to contaminants in Cooley Brook through incidental ingestion and
dermal contact with surface water and sediment.

There is currently no potential exposure of Site trespassers and Site workers to soil
contaminants because no contamination was identified in surface soil. Potential future
exposures to construction workers could occur to subsurface soil if
excavation/construction activities were to occur. Future site workers, trespassers, or
residents could also be exposed to subsurface soil if excavation activities resulted in the
relocation of subsurface soil to surficial locations. Routes of exposure would be
incidental ingestion of, dermal contact with, and inhalation of particulates from soil.

EPCs for soil are the arithmetic mean of each OHM of concern. In cases where the
mean concentration exceeded the maximum detected concentration for an OHM of
concern, the maximum detected concentration was selected as the EPC.

For groundwater, each well located within each area of the Site is considered either a
current or future exposure point. For a conservative assessment, the maximum
concentration of each OHM of concern is used as an EPC. In the case where a
maximum concentration exceeds an MCP standard, a temporal mean for the particular
OHM is calculated for each well where the maximum concentration in that well
exceeded the standard. The temporal mean in each affected well then becomes the
more realistic EPC,

ABB Environmental Services, Inc.
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SECTION 2

2.6 IDENTIFICATION OF SITE GROUNDWATER AND SOIL CATEGORIES

Categories of groundwater and soil have been established in the MCP (MCP, 1996) for
use in risk characterization. Groundwater and soil categories are selected so that
comparisons to the appropriate Method 1 groundwater and soil standards which are
listed in 310 CMR 40.0974(2), 310 CMR 40.0975(6)(a), (b) and (c), and 310 CMR
40.0985(6) can be performed. Groundwater categories are also used to identify
applicable or suitably analogous standards when Method 3 is used to characterize risk.
Additionally, the groundwater and soil categories selected for a site are considered in
determining the need for an AUL as part of a Response Action Outcome in accordance
with 310 CMR 40.1012 and 310 CMR 40.1070 through 40.1089.

Three groundwater categories are described in 310 CMR 40.0932. Under the MCP,
groundwater at all disposal sites is considered a potential source of discharge to surface
water and, at a minimum, is classified as category GW-3. GW-3 standards are protective
of aquatic life which may be present in surface water bodies. Groundwater category
GW-1 applies to groundwater which is or may reasonably be expected to be used as a
source of potable water or is in close proximity to a public or private water supply.
Groundwater which is not in category GW-1, but is within 30 feet of an occupied
structure and has an average annual depth to the water table of less than or equal to
fifteen feet, is in category GW-2. 'Groundwater in category GW-2 is considered a
potential source of vapors to indoor air. More than one groundwater category may be

determined to be applicable. In such cases, all applicable categories should be
identified.

Based on review of GIS maps, groundwater at the Site does not meet the criteria for
classification as category GW-1. Site groundwater is not within a Zone II, Interim
Wellhead Protection Area, or the Zone A of a Class A Surface Water Body, nor is it
located 500 feet or more of a public water supply distribution pipeline or within 500 feet
of a private water supply well. All of the plumes, except the upgradient (northern)
portion of the Defueling Area No. 2 plume, are located in areas not mapped as
potentially productive. The upgradient end of the Defueling Area No. 2 plume is
located within a mapped medium, potentially productive aquifer. The boundary of the
medium yield aquifer is a mapped drainage divide. :Groundwater flow direction,
“documented in the GZA Phase II Report (GZA, 1994), shows the groundwater flow
directions of all four site plumes away from this divide and the potentially productive
aquifer. Historical data indicate that the direction of groundwater plume movement is
also away from the potentially productive aquifer. The groundwater at the Site also does

ABB Environmental Services, Inc.
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not meet the criteria for classification as Category GW-2 because the average annual
depth to groundwater at each of the areas is greater than 15 feet. Based on the criteria
listed above, groundwater beneath each of the Site areas has been classmed as category
GW-3 for the purposes of this risk characterization.

Three soil categories have been identified in 310 CMR 40.0933. Soil is classified into
either Category S-1, S-2, or S-3 based on site, receptor, and exposure information. While
one and only one category is applicable to a specified volume of soil, soils in different
areas of a disposal site may be classified in different categories, depending on their
exposure potential. Category S-1 soils are associated with the highest potential for
exposure while category S-3 soils have the lowest potential for exposure. The potential
for exposure to soil is described by a qualitative analysis of the accessibility of the soil in
combination with information concerning frequency and intensity of exposure for site
activities and uses.

Accessibility. Under the MCP, the accessibility of soil to potential receptors may be
characterized as accessible, potentially accessible, or isolated. The former Air Force
Base is occupied by an industrial park which contains several buildings used for storage
and commercial purposes and is surrounded by a mixture of paved and grassy areas.
Therefore, soil surrounding buildings or in unpaved and grassy areas is considered to be
potentially accessible, while soil beneath buildings and pavement or greater than 15 feet
in depth, is considered to be isolated.

In general, most of the soil contamination identified at each of the Site areas is located
proximate to the groundwater table (i.e., 16 to 25 feet bgs). The single exception is
limited to small areas adjacent to boring WSB-510 in Defueling Area No. 2. Sample
WSB-510 was collected from 1.5 feet to 3.5 bgs under a concrete, former airplane taxi-
way.

Frequency and Intensity of Use. Frequency of use describes how often a receptor makes
use of, or has access to, the site and surrounding environment. Frequency of use is
described as either high or low. Since adults work at each of the Site areas, the
frequency of use for adults may be characterized as high. Because the closest residential
area is approximately 1/3 mile northwest of the Site, the frequency of use for children is
considered to be low.

Intensity of use describes the nature of site activities and uses which could potentially
result in exposure to the receptor, and is characterized as either high or low. Site

ABB Environmental Services, Inc.
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activities and uses which have the potential to disturb soil and result in either direct
contact with soil or inhalation of soil-derived dust are characterized as high intensity use.
Passive activities which do not disturb soil are described as low intensity use, Because
accessibility of OHM in soil is generally low and activities and uses of the site as an
industrial park do not disturb soil, intensity of site use is considered to be low. Adults
who work at the facility perform the vast majority of their occupational activities inside
of buildings. Additionally, children who trespass onto the site are not likely to engage in
intrusive activities. :

Based on the characterization of soil in terms of its accessibility and the frequency and
intensity of site use by potential receptors, the Soil Category Selection Matrix presented
in Table 40.933(9) of the MCP was used to identify soil categories applicable to the four
areas under consideration. - The qualitative evaluation indicated that adults are present
at the areas and the frequency of use by these potential receptors is high while the
intensity is low. For children, both the frequency and intensity of use is low. Therefore,
both potentially accessible soils beneath paved areas or less than 15 feet deep as well as
isolated soil more than 15 feet deep were classified as Category S-3.

- Although soil has been classified as Category S-3, to achieve a condition of no significant
risk without implementation of AULs (except in the case of soils greater than 15 feet
deep), the level of contaminants in soil must be below Method 1 Category S-1 Soil
Standards. Therefore, so that no AUL which restricts excavation or disturbance of site
soils need be implemented, site concentrations will be compared to both S- 1 and S-3 Soil
Standards.

2.7 SELECTION OF A METHOD FOR RISK CHARACTERIZATION

The MCP (1996) describes risk characterization methods (310 CMR 40.0941(3))
available for the determination of the need for remedial action or to demonstrate that a
level of no significant risk of harm to health, public welfare, and the environment exists
or has been achieved. The methods have been developed to provide a range of
approaches which vary in detail and circumstances of use, each of which provides
equivalent levels of protection to health, public welfare, and the environment. The
following sections detail the process involved for the selection of the appropriate risk
characterization method and the implementation of the methodology.

There are currently three possible methods for characterizing risk to health, public
welfare, and the environment per 310 CMR 40.0940 through 40.0996. These methods

ABB Environmental Services, Inc.
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characterize risk through the use of promulgated standards (Method 1), promulgated
standards supplemented by site-specific information (Method 2), or the application of
site-specific risk assessment methodologies {Method 3).

For this Site, the use of Method 1 appears to be appropriate since the extent of -
contamination is assumed to involve predominantly groundwater and soil. To support
this assumption it is necessary to show that any potential impact of contaminants from
the Site on surface water and sediment at Cooley Brook is small. Appendix D presents
the results of the fate and transport modelling which estimated potential Cooley Brook
contaminant discharge concentrations. Results from the models in Appendix D are used
in Appendix E to calculate human health risk from contact with surface water and
sediment under a childhood recreational exposure through incidental ingestion and
dermal contact. For this evaluation, the maximum modelled concentration of each
contaminant in sediment was used as the EPC for the most conservative approach. To
provide the most conservative EPC for surface water, the sum of each plume’s
contribution to Cooley Brook was used. The results of the quantitative evaluation,
summarized on Table C-1-3 in Appendix E, are a total carcinogenic risk of 1x10”° and a
noncarcinogenic risk of 0.001 for combined exposure to surface water and sediment. The
carcinogenic risk is more than one order of magnitude below the MADEP MCP target
risk of 1x10®. The Hazard Index is also more than an order of magnitude below the
MADERP target HI of 1. The evaluation indicates that the exposures for surface water
and sediment are relatively minor and there is not a need to evaluate human health risks
using Method 3. The Guidance for Disposal Site Risk Characterization (MADEP, 1995)
indicates that if risks for media other than soil and groundwater are at least an order of
magnitude below the MCP cumulative risk limits, it is not necessary to evaluate the
whole site using Method 3.

The appropriate groundwater and soil promulgated Method 1 standards may be selected
as a basis for comparison to Site EPCs, based on the selection of Site groundwater (GW-
3) and soil (8-1, S-3) categories described in Subsection 2.6. However, since
promulgated Method 1 standards are not available for a limited number of OHM of
concern, a Method 2 Risk Characterization has been selected to allow for the
development of groundwater standards for those OHM of concern lacking promulgated
or proposed Method 1 Standards.

Method 1 standards are available for all OHM detected in soil. Method 2 GW-3
Standards are proposed for all analytes detected which lack Method 1 GW-3 Standards.
These contaminants include iron, manganese, benzyl alcohol, 2-methylphenol, 4-
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methylphenol, and dibenzofuran in groundwater. The MCP directs that GW-3 standards
be developed based on ecologically—based Water Quality Criteria and may be modified
to consider potential migration to surface water based on site-specific conditions Site
specific conditions were used to develop the GW-3 Method 2 Standard for iron only.
Method 2 Standards for the other analytes listed above were developed by a
conservative, inexpensive process using default values. Everything but iron meets the
default standard, so a site-specific standard was developed only for iron. Appendix F
presents the development of GW-3 standards needed for this evaluation.

MCP standards are not available for TICs detected in soil and groundwater and cannot
be developed since the identity of the OHM is unknown. . TIC concentrations will be
shown on summary tables although they cannot be evaluated. :

To characterize the risk of harm to health, public welfare, and the environment, a
combined Method 1/Method 2 Risk Characterization requires comparison of
contaminant concentrations at the site to the promulgated MCP Method 1 and
developed Method 2 soil and groundwater standards. For groundwater, existing water
supply wells and monitoring wells will be considered current or potential exposure points
for a combined Method 1/Method 2 Risk Characterization. For soil, exposure points
will be based on the soil categories assigned to the volume of contaminated soil. EPCs

at each exposure point will be estimated and compared to the applicable MCP Method 1
standard.

2.8 RISK CHARACTERIZATION RESULTS

The results of the Method 1/2 Risk Characterization for soil and groundwater at each of
the four areas included in the Site are discussed below.

2.8.1 Pumphouse No. 1

Soil. The results of the soil risk characterization for Pumphouse No. 1 are shown on
Table 2-2. All organic compounds detected in soil were selected as OHM of concern.
All inorganics detected in soil were less than MADEP background soil concentrations
and were eliminated as OHM of concern. The EPCs of the organic OHM are all less
than both MCP S-1/GW-3 and $-3/GW-3 standards.

Groundwater. The results of the groundwater risk characterization for Pumphouse No. 1
are shown on Table 2-3. All organic compounds detected in groundwater were selected
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as OHM of concern. Of the dissolved inorganics detected in groundwater, mercury was
less than MADEP background groundwater concentration and was eliminated as an
OHM of concern. Sodium was eliminated because it is not toxic to aquatic organisms at
detected concentrations. The data from the O’Reilly, Talbot & Okun investigation were
presumed to be for total inorganics. Lead was detected and selected as an OHM of
concern. The maximum concentrations of the OHM of concern are all less than the
MCP GW-3 standards.

2.8.2 Pumphouse No. 3

Soil. The results of the soil risk characterization for Pumphouse No. 3 are shown on

Table 2-4. All organic compounds detected in soil were selected as OHM of concern.
All inorganics detected in soil were less than MADEP background soil concentrations
and were eliminated as OHM of concern. The EPCs of the organic OHM of concern
are all less than both MCP S-1/GW-3 and S-3/GW-3 standards.

Groundwater. The results of the groundwater risk characterization for Pumphouse No. 3
are shown on Table 2-5. All organic compounds detected in groundwater were selected
as OHM of concern except carbon disuifide which is eliminated based on its low
frequency of detection. Of the dissolved inorganics detected in groundwater, mercury
was less than MADEP background groundwater concentration and was eliminated as an
OHM of concern. Sodium was eliminated from dissolved and total groundwater because
it is not toxic to aquatic life at detected concentrations. Calcium was eliminated from
total groundwater for the same reason. The maximum concentrations of the OHM of
concern in groundwater are all less than the MCP GW-3 standards. The maximum
concentrations of TPH are less than the GW-3 standard.

2.8.3 Pumphouse No. 6

Soil. The results of the soil risk characterization for Pumphouse No. 6 are shown on
Table 2-6. All organic compounds detected in soil were selected as OHM of concern.
All inorganics detected in soil were less than MADEP background soil concentrations
and were eliminated as OHM of concern. The EPCs of the organic OHM of concern
are all less than both MCP $-1/GW-3 and S-3/GW-3 standards. The EPC for TPH
detected in soil from 0 to 15 feet bgs is less than the S-1/GW-3 and S-3/GW-3
standards. The EPC for TPH detected in soils greater than 15 feet bgs is not compared
to the S-1/GW-3 standard because soils at that depth have such a low potential for
exposure; they are classified as S-3 and would remain so classified without an AUL per
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310 CMR 40.1012 (3)(b). The EPC is less that the S-3/GW-3 standard. Based on TPH
results, Tighe & Bond performed a remediation which removed soil from 16 to 22 feet
bgs (see Appendix C, Figure 2).

Groundwater. The results of the groundwater risk characterization for Pumphouse No. 6
are shown on Table 2-7. All organic compounds detected in groundwater were selected
as OHM of concern. Of the dissolved inorganics detected in groundwater, mercury was
less than MADEP background groundwater concentration and was eliminated as an
OHM of concern. Sodium was eliminated from dissolved and total groundwater because
it is not toxic to aquatic life at detected concentrations. Calcium was eliminated from
total groundwater for the same reason. The maximum concentrations of the organic and
inorganic OHM of concern are all less than the MCP GW-3 standards, with the -
exception of bis(2-ethylhexyl)phthalate (BEHP). The temporal mean, i.e., an arithmetic
mean of BEHP results for all rounds of sampling in the well in which the exceedance
occurred (WMW-406I), was then calculated. The temporal mean for BEHP does not
exceed the standard. The maximum concentration of TPH is less than the GW-3
standard for TPH.

2.8.4 Defueling Area No. 2

Soil. The results of the soil risk characterization for Defueling Area No. 2 are shown on
Table 2-8. All organic compounds detected in soil were selected as OHM of concern.
Al inorganics detected in soil were less than MADEP background soil concentrations
and were eliminated as OHM of concern. The EPCs of the organic OHM of concern
are all less than both MCP S-1/GW-3 and S-3/GW-3 standards.

Groundwater. The results of the groundwater risk characterization for Defueling Area
No. 2 are shown on Table 2-9. All organic compounds detected in groundwater were
selected as OHM of concern. Of the inorganics detected in groundwater, dissolved
mercury was less than MADEP background groundwater concentration and was
eliminated as an OHM of concern. Sodium and calcium were eliminated from total
inorganics because they are not toxic to aquatic life at concentrations detected. The
maximum concentrations of the OHM of concern are all less than the MCP GW-3
standards. The maximum concentrations of TPH are less than the GW-3 standard for
TPH. ‘
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3.0 RAO CONCLUSIONS

3.1 CONCLUSIONS

A risk characterization was performed for four areas at the Site to identify and evaluate
site conditions which may pose an imminent hazard and to establish whether a level of
no significant risk exists or has been achieved at the Site. The methods used are
consistent with the MCP, Subpart I (310 CMR 40.0900 through 40.0999) (MCP, 1996).

It was determined that a Method 1/Method 2 risk characterization was suitable for the
Site. Based on factors of accessibility of soil in combination with information about
frequency and intensity of exposure as described in 310 CMR 40.0933, soils are classified
as Category S-3. However, so that no AUL which restricts excavation or disturbance of
site soils need be implemented, soil concentrations in the top 15 feet were compared to
both S-1 and 8-3 Soil Standards. For soils deeper than 15 feet, concentrations were
compared to S-3/GW-3 standards. These soils will remain S-3/GW-3 soils even in the
absence of an AUL. Based on the criteria set forth in 310 CMR 40.0932, groundwater
beneath each of the Site areas has been classified as category GW-3 for the purposes of
this risk characterization; that is, it is considered a potential source of discharge to
surface water. GW-3 standards were developed for a limited number of OHM lacking
Method 1 standards. |

OHM of concern and EPCs were selected based on MCP criteria and compared to
Method 1/Method 2 standards to characterize risk. Results of the risk characterization
indicate that no OHM of concern in soil exceed Method 1 standards. In groundwater,
no OHM of concern exceed Method 1/Method 2 standards.

Because there are no current exposures or hazardous conditions at the Site, a condition
of no significant risk to safety has been achieved. No releases of OHM are likely to
occur under present or foreseeable future conditions, so conditions at the Site do not
pose a risk to safety or public health.

The requirements of a Class B-1 RAO consistent with the Revised MCP Subpart I (310
CMR 40.1046) have been met for Pumphouse No. 1, Pumphouse No. 3, and Defueling
Area No. 2 of the Former Pumphouse Site because a level of No Significant Risk exists
and no AUL is necessary to ensure the existence or maintenance of a level of No
Significant Risk for these areas of the Site. Because remediation activity has occurred at
Pumphouse No. 6 of the former pumphouse site, it was evaluated for a Class A2 RAO.
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The requirements of a Class A-2 RAO consistent with the MCP Subpart 1 (310 CMR
40.1036) have been met for Pumphouse No. 6 because a permanent solution has been
achieved, the level of OHM has not been reduced to background, and activity and use
limitations are not required to maintain a level of no significant risk.

3.2 EVALUATION FOR FEASIBILITY OF APPROACHING BACKGROUND

Under 310 CMR 40.0890, 40.1020, and 40.1056, the feasibility of approaching or
achieving background must be evaluated at any site where a permanent solution is used
to achieve a level of No Significant Risk. This evaluation is performed for Pumphouse
No. 6 in the following paragraphs using gnidance provided in the issues paper
“Implementation of the MCP Requirement for Evaluating the Feasibility of Approaching
or Achieving Background” (MADEP, 1996). In accordance with 310 CMR 40.1045 and
the aforementioned issues paper (MADEP, 1996), a feasibility of background evaluation
is not required for Class B RAOs.

Groundwater. Approaching or achieving background in groundwater is infeasible
because: : o

Remediation of groundwater is not necessary to meet the condition of No Significant
Risk.

. Average concentrations of all OHM in groundwater are less than GW-3
standards.

. The MADEP issues. paper (MADEP, 1996) suggests that one possible
definition of approaching background is when analytical results meet No
Significant Risk levels without averaging. Maximum concentrations of
OHM in groundwater are less than GW-3 standards with the exception of
BEHP. The maximum concentration of BEHP barely exceeds the GW-3
standard.

Site-specific background values for groundwater have not been determined and
developing them would be costly. Compared to MADEP groundwater background,
mercury concentrations do not exceed background. Maximum concentrations of other
inorganics in groundwater are at least an order of magnitude less than the respective
GW-3 standard. '

"ABB Environmental Services, Inc.

RAO-NALWP 9904-03
3-2



SECTION 3

Costs associated with groundwater treatment to achieve background or non-detect levels
are typically prohibitively high (MADEP, 1996; USEPA, 1993).

Soil. Approaching or achieving background in soil is infeasible because:

The permanent solution at Pumphouse No. 6 was achieved during a sewer
expansion in 1991 when soil was excavated to a depth of 22 feet bgs along
the sewer line and replaced with clean fill, thereby removing the highest
concentrations of organic OHM. Because this remediation has already
occurred, any attempt to achieve or approach background at this time
would mean the cost of an entirely new remediation effort at the site.

Six samples were taken at depths below the excavated soil in the sewer line
and show TPH concentrations ranging from 6 mg/kg to 1600 mg/kg.

These concentrations do not exceed the S-3 standard for TPH of 5000
mg/kg. Little additional benefit would be derived in comparison to cost if
these inaccessible soils, where a condition of No Significant Risk has
already been achieved, were remediated to background.

No site-specific background values are available for organic or inorganic
chemicals in soil. Compared tc MADEP background soil concentrations,
which were used in the absence of site-specific background data,

Pumphouse No. 6 has does not exceed background for inorganics in soil.

The MADEP issues paper (MADEP, 1996) suggests that one possible
definition of approaching background is when analytical results meet No
Significant Risk levels without averaging. Maximum concentrations of
organic OHM which remain after excavation are all less than S-1/GW-3
standards, except for some detections of TPH in the sewer trench at depths
greater than 22 feet bgs. Compared to S-3/GW-3 standards, which are
more appropriate for soils at this depth, no detections exceed standards.

Site-specific background values for soil have not been determined and
developing them would be costly. If background for organics were assumed
to be zero, achieving background in soil would involve excavation of areas
with contaminant concentrations that are less than No Significant Risk
levels and re-excavation of the sewer line to below 22 ft bgs, including
removal of clean fill. However, MADEP (1996) comments that
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background does not necessarily equal pristine conditions. Some level of
organic background contamination is likely to exist in area soils because
Pumphouse No. 6 is in a location where human activities over the years
would have resulted in the presence of some organic compounds in the
environment. If site-specific background levels were established, removal
activities might still be necessary to achieve background.

3.3 ACTIVITY AND USE LIMITATION STATEMENT

Per 310 CMR 40.1012, an AUL is not necessary to meet either the RAO Class A-2
(Pumphouse No. 6) or Class B-1 (Pumphouse No. 1, Pumphouse No. 3, and Defueling
Area No. 2) conditions because EPCs for all OHM in soils less than or equal to 15 feet
bgs meet Method 1 S-1 soil standards. - '

3.4 LSP OPINION AND CERTIFICATION

The LSP Opinion and Certification by the person undertaking the response action are
- included in the RAO Statement transmittal form filed with this report.
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GLOSSARY OF ABBREVIATIONS AND ACRONYMS

ABB-ES ABB Environmental Services, Inc.
AFB Air Force Base
. AUL Activity and Use Limitation
BEHP bis(2-ethylhexyl)phthalate
bgs below ground surface
BTEX benzene, toluene, ethylbenzene, and xylenes
CORL Contract Required Quantitation Limit
EPC exposure point concentration
GZA GZA GeoEnvironmental, Inc.
LDA Lonczak Drive Area
LSP Licensed Site Professional
MADEP Massachusetts Department of Environmental Protection
MCP Massachusetts Contingency Plan
mg/kg milligrams per kilogram
NED U.S. Army Corps of Engineers, New England Division
OHM oil and/or hazardous material
ppm parts per million
PQL Practical Quantitation Limit
RAM Release Abatement Measure
RAO Response Action Outcome
RTN Release Tracking Number
SI Site Investigation
SQL Sample Quantitation Limit
SVOC Semivolatile Organic Compound
TCL Target Compound List
TIC tentatively identified compound
ABB Environmental Services, Inc.
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GLOSSARY OF ABBREVIATIONS AND ACRONYMS

TPH Total Petroleum Hydrocarbon:

USEPA U.S. Environmental Protection Agency

VOC Volatile Organic Compound

WMDC Westover Metropolitan Development Corporation
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NOTES:
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IN PREVIOUS INVESTIGATIONS
FENCE (SEE GZA, 1994; ABB-ES, 1995)

SOIL BORING LOCATION . LOCATION OF SB-8 IS APPROXIMATE
BASED ON FIGURE 2 FROM O’REILLY,

MONITORING WELL LOCATION TALBOT & OKUN, 1996.
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TABLE 2—1
POTENTIAL EXPOSURE PATHWAYS

WESTOVER AIR FORCE BASE
CHICOPEE, MASSACHUSETTS

" Polential Expasure . . | Potentially Exposed |

G Pathways o7 ] 7 Populitior
Groundwater

Ingestion, dermal Trespassers No current or future exposures. No known wells or seeps onsite.

contact and inhalation

of volatiles Industrial Park Workers | No current exposures. Site groundwater is not a current source of potable

or non—potable water,

Potential future exposures unlikely. Site groundwater in an area not mapped as potentially
productive as a potable water source.

Construction Workess No current exposures. No current excavation.
Potential future exposures unlikely. Excavation not fikely to occur to water table.
Sail
Incidental ingestion, Trespassers No current exposure. . Contaminated soil is located below the surface.
dermal contact and
inhalation of particulates Potential future exposure could oceur., Fulure excavation could bring subsurface soil to surface.
Industial Park Workers | No current exposure. Contaminated soil is located below the surface,
Potentiaf future exposure could occur. Future excavation could bring subsurface soil to surface:
Construction Workers No eurrent exposures. No current excavation.
Potential futre exposures could occur, Construction workers could potentially be exposed in

the future for a limited period if excavation cccurs.

PATH.WK1 i Od=Noy-96




TABLE 2-2

METHOD 2 RISK CHARACTERIZATION FOR SOIL

PUMPHOUSE NO. 1

FORMER WESTOVER AIR FORCE BASE

CHICOPEE, MASSACHUSETTS

SOIL SAMPLES (mg/kg)

VOLATILE ORGANIC COMPOUNDS °

SOILARSXIAS IPH

L

1,1,1-Trichloroethane 0.0052 : 0.0057 4 / 11 0.01 0.018 0.0062 0.0062 NBD Yes 100 No 500 No
Acstone 001 : 0.1 8/ 11 0.008 0.056 0.0201 0.0201 NBD Yes 60 No 60 No
Methylene Chiloride 1051 0.002 0.02 0.0075 0.0675 NBD Yes 100 No 700 No
Tetrachloroethene 0.0052 : 00057 1/ 1 0.003 0.003 0.0027 0.0027 NBD Yes 200 No 500 No
Toluene 0.0052 : 00053 5/ 11 0.001 0.002 0.002 0.002 NBD Yes 500 No 2500 No
m,p-Xylenes 0.1 : 0.1 1/11 0.08 0.08 0.087 0.08 NBD Yes 500 No 5000 No
o-Xylenes 0.05 : 0.05 171 0.05 0.05 0.087 0.08 NBD Yes 500 No 5000 No
SEMIVOLATILE ORGANIC COMPOUNDS *
bis(2-Ethylhexyphthalate ’ 171 0.075 0.075 0.075 0.075 NBD Yes 200 No 500 No
INORGANICS *
Barium 171 219 219 219 219 45  No  Background®
Chromium 171 597 5.97 5.97 597 28 No Background®
Mercury 171 0.12 0.12 0.12 0.12 03 No  Background®
QOTHER ¢
Tentatively |dentified Compounds 1112 27 2.7 277 27 NBD  Yes NA NE NA NE
Notes: ACRONYMS: ]
1 Arithmetic mean of detected cancentrations plus /2 of SQL for nondetects SQL = Sample Quantitation Limit
2 The lesser of the arithmetic mean and the maximumn detected concentration EPC = xposure Point Concentration
* From "Guidance for Disposal Site Risk Characterization” (MADEP, 1995) Cang. = Concentration
4 From 310 CMR 40.0975 (MCP, 1995) MADEP = Massachusetts Department of Environmental Protection
® Based on analytical data from the following sample locations: WMW-101, WMW-102, WSB-101, WSB-102, WSB-103, CPC = Compound of Potential Concern
all with one sample taken at 10 ft and one at 20 ft bgs and from SB-8/S-7 taken at 30 &t bgs. MCP = Massachusetts Contingency Plan

* Based on analytical data from sample WMW-102, taken at 25 ft bgs. NBD = No Background Determined
7 Mean of detects. Unable to calculate mean of all samples because no SGQL data were available. NA = None Available
? All detected concentrations are less than background concentration ft bgs = feef below ground surface

my/kg = milligram per kilogram

NE - Mot evaluated because MCP standards not available

OHM - Oil or Hazardous Material

1179
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TABLE 2-3
METHOD 2 RISK CHARACTERIZATION FOR GROUNDWATER
PUMPHOUSE NO. 1

FORMER WESTOVER AIR FORCE BASE
CHICOPEE, MASSACHUSETTS

GROUNDWATER SAMPLES {mg/L)

VOLATILE ORGANIC COMPOUNDS *

Acetone 0.01 : 0.075 2/8 0.007 0.16 o018 NBD Yes 50 No
Ethylbenzene 0.005 : 0.005 2/8 0.099 057 057 NBD Yes 4 No
Methyl tert-buty! ether 0.01 : 0.01 1/8 0.14 0.14 0.14 NED Yes 50 ~ No
Methylene chloride 0.005 : 0.005 178 0.002 0.002 0.002 NBD Yos 50 No
Toluene 0.005 : 0.005 3/8 0.003 0.64 0.64 NBD Yes 50 No
Total Xylenes 0.005 : 0.005 4/8 0.002 1.97 197 NBD Yes 50 No
DISSOLVED INORGANICS®

fron 171 0.203 0.203 0.203 NBD Yes g57 ° No
Manganese 111 0.406 0.408 0.408 NBD Yes 28 °® No
Moarcury 111 0.00075 000075 0.00075 0.0010 No Bac:](grour.lds

Sodium 141 558 558 558 NBD No Nutrient’

TOTAL INORGANICS *

Lead 0.001 : 0.001 171 0.005 0.005 0.005 NBD Yes . No
OTHER 7

Total Petroleum Hydrocarbons 112 0022 0022 0022  NBD Yes 50 No
Tentatively Identified Compounds * 178 0.039 0.039 0.039 NBD Yes NA NE
Notes: ACRONYMS;

! The maximum detected concentration or, if the maximum exceeds the standard,
the mean coneentration of compound in well where exceedance was detected

2 From "Guidance for Disposal Site Risk Characterization* (MADEP, 1995)

3 From 310 CMR 40.0975 (MCP, 19895), unless otherwise noted

4 Based on analytical data from the following sampie locations: SB-8 (C'Reilly, Talbot & Qkun, 1996),

WMW-101, and WMW-102.

% Based on analytical data from WMW-101.

§ All detected concentrations are less than background concentration.
7 An essential nutrient; non-toxic at these concentrations.

® Derived for this evaluation and documented in Appendix D,

* Based on analytical data from SB-8 (US Tsubaki, 1998), assumed to be unfittered.

1?Based on GC-FID analytical data from SB-8 (US Tsubaki, 1996) and WMW-101.

801 = Sample Quantitation Limit

EPC = Exposure Point Concentration

Cong. = Concentration

MADEP = Massachusetts Department of Environmental Protection
CPC = Compound of Potential Concern

MCP = Massachusetts Contingency Plan

NBD = No Background Determined

mg/L = miligram per liter

NA - None Available

NE - Not Evajuated because MCP standards net available
GC-FID - Gas Chromategraphy - Flame lonization Detector
OHM - Gil or Hazardous Material

1HIss



TABLE 24
METHOD 2 RISK CHARACTERIZATION FOR SOIL
PUMPHOUSE NO. 3

FORMER WESTOVER AIR FORCE BASE
CHICOPEE, MASSACHUSETTS

SOIL SAMPLES (ma/kg)

VOLATILE ORGANIC COMPOUNDS $ :
1,1.1-Trichloroethane 0.0052 : 3.2 4112 0.016 0.032 02945 0.032 NBD Yes 100 No 500 No

2-Butanone (MEK) 001 : 63 3112 c.008 0.014 0.5763 0.014 NBD  Yes 40 No 40 No
Acetone 0.011 : 6.1 9/ 12 0.007 1.2 0.4480 0.4480 NBD  Yes 60 No 60 No
Ethylbenzene 0.0052 : 3 2/ 12 ' 1 20 1.8770 1.8770 NBD Yes S00 No 500 No
Methylene Chloride 00052 : 32 8/ 12 0.005 0.062 0.3061 0.062 NBD  Yes 100 No 700 Ne
Tetrachloroethene 0.0052 : 3.2 1112 0.004 0.004 0.2876 0.004 NBD Yes 200 No 500 No
Toluene 0.0052 : 3 3712 0.001 8.2 0.8371 0.8371 NBD Yeos 500 No 2500 No
Xylenes (total) 0.0052 : 3 2112 34 04104 04104 NBD Yes 500 No 2500 No

SEMIVOLATILE ORGANIC COMPOUNDS &

bis(2-Ethylhexylphthalate 171 0.083 0.083 0.083 ° 0.083 NBD Yes 200 No 500 No
INORGANICS *
Barium 111 19.4 19.4 194 19.4 45 No  Background’
Cadmium 171 05 0.5 05 05 2 No  Background’ |
Chromium 171 572 572 572 5.72 29 No Background’ i
Lead 171 1.42 1.42 1.42 142 99 No . Background®
OTHER 5® )
Tentatively [dentified Compounds 5 /13 0.168 1700 584% 1760 NBD  Yes NA NE NA NE
Notes: ACRONYMS:
! Arithmetic mean of detected concentrations plus 1/2 of SQL for nondetects ‘ SQL = Sample Quantitation Lirit
2 The lesser of the arithmetic mean and the maximutn detected concentration EPC = Exposure Point Concentration
* From "Guidance for Disposal Site Risk Characterization® {MADEP, 1995) Cong. = Concentration
4 Fram 310 CMR 40.0975 (MCP, 1995) MADEP = Massachusetts Department of Environmental Protection
* Based on analytical data from the follewing sample locations: WMW-301, WMW-302, WMW-303, WSB-301, WSB-302, WSB-303, CPC = Compound of Potential Contem
all with one sample taken at 10 ft and one at 20 ft bgs. . MCP = Massachusetts Contingency Plan
¢ Based on analytical data from sample MW-303, taken at 15 bgs NBD = No Background Determined
7 All detected coneentrations are less than background concentration NA = None Avaitable
® Mean of detects. Unable to calculate mean of alf samples because no SQL data were available ft bgs = feet below ground surface

mg/kg = milligram per kilogram
NE - Not evaluated because MCP standards not available
OHM - Oil or Hazardous Material

11j78¢
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TABLE 2-§

METHOD 2 RISK CHARACTERIZATION FOR GROUNDWATER

PUMPHOUSE NO. 3

FORMER WESTOVER AIR FORCE BASE
CHICOPEE, MASSACHUSETTS

GROUNDWATER SAMPLES (mgfL})

VOLATILE ORGANIC COMPOUNDS ¢

1,4-Dichlorgbenzene 1435 0.034 0.034 0.034 NBD Yes 8 Mo
4Methyl-2-pentanona 001 ;25 1735 0.08 0.08 0.08 NBD Yes 50 No
Acetone 001 ;25 10735 0.1 0.31 0.31 NBD Yes 50 Mo
Benzene 0.005 ; 125 317135 0001 0.006 0.006 NBD Yeas 7 No
Carbon Disulfide 0005 : 125 1135 0.006 0006 0.005 NBOD Mo Frequency’

Ethylbenzene 0.005 : 125 15135 0.008 1 1 NED Yes 4 No
Methylene chloride 0005 : 125 5135 0.006 0,086 0.086 NSD Yes 50 Na
Toluene 0.005 : 125 2135 0.008 0.011 0.011 NBD Yes 50 No
Total Xylenes 0005 : 2 16 1 35 0.001 8.7 5.7 NED Yes 50 No
Trichlorosthene 0005 : 125 4135 0.003 0.034 0.031 NBD Yes 20 No
SEMIVOLATILE ORGANIC GOMPGUNDS * .

2,4-Dimethylphenol 0.01 : 0.04 3118 0.004 0.008 0.008 NBD Yes 20 Mo
2-Methylnaphthalens 0.01 ; 0.0t 121719 6.003 0.068 0.068 NBD Yes 3 Mo
4Methylphenol 0.01 ; 0.04 2419 6,001 0.008 0.009 NED Yes 148 ¥ Mo
Naphthalene 601 ;o 107 19 Q.002 0.096 0.096 NBD Yes [ No
bis(2-Ethylhexyijphthalate  0.01 : 0.018 2(86 a.001 0.002 0.002 NBD Yes 003 No
DISSOLVED INORGANICS®

tron 111 5.34 5.34 5.34 MBD Yos 957 ° Mo
Manganese 111 00522  0.0522  0.0522 NBD Yes 28 ¥® Mo
Mercury 171 0.00085 000085 0.00085 0.00095 No  Background”

Sodium 171 8.03 8.03 8.03 NBD No Nutrient®

TOTAL INORGANICS®

Calcium 212 8.4 9.6 85 NeD No Nutrient®

Iron 212 28.6 136 136 NBD Yes o967 " No
Manganese 212 0.2 0.21 0.2% NBD Yes 28 " Mo
Sodium 272 5.4 88 85 NED No Mutcient®

OTHER

Total Petroleum Hydrocarbons ' 244 [ g ] NBD Yes 50 No
Tentatively tdentified Compounds* 9 /38 0.162 1.583 1.883 NED Yes NA NE
Notes: ACRONYMS;

"The d d or, if the ds the standard, SQL = Sampile Quantitation Limit

the mean of compeund in wel where d: was detected EPC = Exposura Point Concentration

? From “Guidance for Dispesat Site Risk Characterization” (MADEP, 1835)

* From 310 CMR 40.0975 (MCP, 1895), unless otherwise noled

*Based on il data from the fokowing sample locations:  WEMIWL301, WIMIW-30Z, WIMW-303,WIVW-304, WIIV-3044,
VWIIA-305, WIIVW20S], WHTW-308, WMIW-307, WIRW-308], WW-5D.

% Compound detected in Tawer than 5% of samples

SBased on analytical data trom WIWW-303.

? Analyte is an essential human nutrent

" An essential utrlent: non-oxic at thesa concentrations

* Based on analytical data from webs WMW-301 and WMW-302.

* Derived for this evaluation and decumented in Appendix D,

"' Based on IR analytical data from wells WIMW-302, WMW-304A, WMW30S1, and WMW-307.

Core. = Concentration

MADEP = Massachusetts Departmert of Ervironmental Protecti

CPC = Compound of Potential Concem
MCP = Massachuge{ts Contingency Plan

NED = o Background Detemmined
NA - None Avaitzble

mglL = miligram per fiter

NE - Mot B db MCP

IR - infared Spectrometry
Ot - Oil or Hazardous Matenal



TABLE 2-8
METHOD 2 RISK CHARACTERIZATION FOR SOIL
PUMPHQUSE NO. &

FORMER WESTOVER AIR FORCE BASE
CHICOPEE, MASSACHUSETTS

SOIL SAMPLES {mg/kg)

VOLATILE ORGANIC COMPOUNDS *

1,1,1-Trichloroethane 0.0052 : 62 21 16 0.002 0.003 3.1992 0.003 NBD Yes 100 No . 500 No
Acetone 00t : 82 1/ 16 0.013 51 5.7242 5.7242 NBD Yes 60 No 60 No
Ethylbenzene 00052 : 63 21 18 23 120 9.2305 92305 . NBD Yes 500 No 500 No
Methylene Chloride 0.0052 : 62 127 16 0.003 250 17.8596 17.8596 NBD Yes 100 Ne 700 Ne
Toluene 0.0052 : 6.3 2/ 18 8.4 100 7.0680 7.0630 NBD Yes 500 No 2500 No
Xylenes (total) : 00052 : 63 3/ 16 1.9 630 49,0877 49.0677 NBD Yes 600 . Na 2500 No
SEMIVOLATILE ORGANIC COMPOUNDS & )
2-Methylnaphthalans 171 2.8 28 28 28 NBD Yes 7 ~ Ne 7 Ne
Naphthalena ) 171 2 2 2 2 NBD Yes 100 No 1000 Ne
bis(2-Ethylhexyt)phthalate 14 1 0.17 0.17 0.17 0.17 NBD Yes 200 No 500 No
INGRGANICS? )
Barlum 141 221 221 221 2.1 45 No Background®
Cadmium ’ 1/ 14 0.47 0.47 0.47 0.47 2 No Background®
Chtomlum il 5.09 5.00 5.09 5.09 29 No Background®
Mercury 141 0.19 0.18 0.19 0.19 0.3 No Background®
OTHER
Total Petroleum Hydrocarbans (0-15 ft bgs) '° 6/ 6 52 16 11.2 1.2 NBD Yes 500 Ne 5000 No
Total Petroleum Hydrocarbons (> 15 ftbgs) ™ 257 26 56 12000 1073 1073 NBD Yes - 5000 No
Tentatively identfied Compounds >* 4{ 16 I3 4400 1305°¢ 4400 NBD Yes A NE NA NE
Noles: L ACRONYMS:
¥ Acithmmtic mean of detectad concentrations plus 172 of SQL fof hondetects. 5QL = Sample Quantitation Limit
2 The lesser of the anthmets mexn and the o d EPC = Exposure Polnt Concentration
3 From "Guidarcs for Disposal Sits Risk Charecierimbion” (MADEP, 1905), Cone. 2 Concentretion
4 From 310 CMR 40.0975 QUCF, 1985). MADEP = A huseits Dap of Envi | Protaction
5 Baged on analptical data froes the following sample locatl VWRIW-401, WW402, WMW-403, WSB-401, WSB-402, CPC = Compaund of Potential Concam
WSB-403, WSB-404, WSB-405, al with one sample taken at 10 & and one 2t 20 # bgs. MCP = Massachuselts Contingency Plan
* Based on analytical data from sample YNIW-401, taken at 20 & bgs. NBD = No Brekground Detesmined
? Based on analytical data from sampld WMW-402, taken at 20 f bgs. NA = Hone Avaiable
* Al detacted concentrations ars kess than background concankation. £ bgt = fast below ground sucdace
9 Mean of detects. Unable to cakulite mean of all samplas because no SQL data were available. mghg = millgram per kiogram
' Basad.on analytieal data fom sample intarval 51, taken at 14 R. bgs from bodngs 8-1 threugh B-6 (Tighe & Bond, 1991), NE - Not evaluated MCP standards not avatlabl
"1 Based on analytical data from sample intervals $-2 through S-5, taken at 16, 18, 20 and 22 . bgs, respectively, fom borings OFM - Gil or Hazardous Material
B-1 through B-8. At borings B-2 and B4, 5-2 is separated koo S-24 at 16 ft bgs and 5-2B at 17 ft bgs (Tighe & Bond, 1851). - -Desper gxmphes hot compared ko S1/GW3 standards bacause
of lnck of accessibikty
s
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METHOD 2 RISK CHARACTERIZATION FOR GROUNDWATER

TABLE 2.7
PUMPHOUSE NO. &

FORMER WESTOVER AIR FORCE BASE
CHICOPEE, MASSACHUSETTS

GROUNDWATER SAMPLES {mgil}

VOLATILE ORGANIC COMPOUNDS *

Acetone 0.01 : 25 4141 0.002 0.23 0.23 NBD Yes 50 No
Benzene 0005 1125  3/41 0.018 008 008 NBD Yes 7 No
Chioroform 0005 : 125 1141 0.006 0006 0006 NBD Yes 10 No
Ettylbenzene 0005 1001 23744 0.001 1.3 18 NED Yes 4 No
Methene chioride 0005 - 125 84t 0004 13 13 MBD Yes 50 Ho
Tolsene 0005 : 125 14 /41 0.0005 3 3 NBD Yes 50 No
Total Xylenes 0005 : 002 23 /41 0005 14 14 NED Yes 50 No
SEMIVOLATILE ORGANIC COMPOUNDS*

2,4.Dimethylphenol 0.01 ;1 2716 0.004 0.007 0007 NEBD Yes 20 No
2-Methyaphalens 001 : 001 13718 0.006 05 0.5 NBD Yes 3 o
2-Methyphenot 004 -4 1716 001t 0011 0011 NBD Yes 131 No
4 Methylphenot 0.01 11 5718 0.001 0008 0008 NED Yes 1.46 No
Acetiaphthene 0.01 : 001 315 0.001 0.002 0002 NBD Yes 2 No
Bis(2-ethyhexyl)phinatate 001 : 1 6 /16 0.002 0.038 001225 ° NBD Yes 0.03 No
Dibenzofuran 0.01 : 01 115 0.001 0001 0001 NBD Yos 2130 No
Fluorene 001 ; 004 215 0.001 0001 0001 NBD Yes 1 Ne
Naphthalone 001 :00¢f 12716 0.003 0.36 0.36 NEBD Yes [ No
Phenanttrene 001 : 0.0t 215 0.001 0001 0001 NBD Yes 0.05 No
DISSOLVED INORGANICS?

fron 171 %8 26.8 2838 NBD Yes 967 No
Manganese 141 0677 0677 06TV N8D Yes 28 No
Mercury 171 000075 0.00075 0.00075 0.00095 No  Background'

Sodium 1171 208 29.8 203 NBD Mo Mutrient®

TOTAL INORGANICS'™

Caicium 212 72 12 12 NBD Mo Nutfent!

Iron 212 99 324 324 NBD Yes 967 No
Manganese 212 0.15 024 0.24 NBD Yes - 28 No
Sodium 2/2 6 15.1 15.1 NBD No Nutrient®

OTHER

Total Petroleun Hydrocarbon "' 516 1 7 7 NED Yes 50 No
T y ldentified Compounds * 9 14 0.051 1062 1062 NBD Yes NA NE
Naotes; ACRONYMS:

’ The o d or, Htha exceeds the standard, SQL « Sample Quantkation Limk

the mean concentration of compound In wel where sxcesdance was detected EPC = Exposixs Point Concentration

* From "Guidance for Disposal Ste Risk Characterization” (MADEP, 1435) Conc. = Concentration

? Froes 310 CMR 40.0975 (MCP, 1995), uniess otherwise noted MADEP = M D of Envi LF

4 Based on anatytical data from the folowing samphs locations: WDALEOY, WIMWL402, WMW.400,
WMINL404, WMWLADS, WMW-406, WIW-4D81, WHVEIOT|, WNW-4031, WMWAOS1, and WMW.410D.

s'I'c:rrpun] mean concentration in YWMAW-408!
& Based on analytical data from WMW-402,
7 $es5 than backgr }

® An essential nutrient; non-toxic at these concentrations,

# Derived for this ion and d din Appendix D.
19 Based on analtical data from wells WMW-402 and WADRL.

" Based o IR analytical data from WHW-402, WMW-4068, VWMW-4071, WMW-408), WhW410D.

CPC = Compeund of Potential Concermn

MCP = Massachusetts Contingency Flan

NBD = No Background Determined

NA - None Avaitable

mgfl, = miligram per Bter

NE - Not Evahated because MCP ds not avatable
IR - Infared Spectrometry

GHM - Oil or Huzardous Material
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TABLE 2-8

METHOD 2 RISK CHARACTERIZATION FOR SOIL

DEFUELING AREA NO. 2

FORMER WESTOVER AIR FORCE BASE
CHICOPEE, MASSACHUSETTS

SOIL SAMPLES (mg/kg)

VOLATILE ORGANIC COMPOUNDS *

4-Methyl-2-pentanone 0.01 : 6.1 1720 .33 33 0.4219 04219  NBD Yes 70 No 70 No
Acetone 0.01 : 6.1 10/ 20 0.007 0.88 0.3085 0308  NBD Yes 60 No 60 No
Benzene 0.0052 : 3 1120 0.032 0.032 0.1421 0.032 NBD Yes 40 No 200 No
Ethylbenzene 0.0052 : 13 6/ 20 0.002 92 06313 06313 NBD Yes 500 No 500 No
Methylene Chloride 0.0052 : 3 10/ 20 0.004 2.3 02583 02583 N8BD Yes 100 No 700 No
Toluene 0.0052 : 1.3 11720 0.001 49 04053 04053 NBD Yes 500 No 2500 No
Xylenes (totaf) 0.0052 : 0.0089 8120 0.009 30 2.7203 2,7203 NBD Yes 500 No 2500 No
SEMIVOLATILE ORGANIC COMPOUNDS * .

bis(2-Ethylhexyl)phthatate 111 0.076 0.076 0.076 0.076 NBD Yes 200 No 500 No
INORGANICS ®

Arsenic 171 1.84 1.84 1.84 1.84 17 No  Background’

Barium 171 228 228 228 228 45 No Background”

Cadmium 171 0.57 0.57 057 0.57 2 No  Background’

Chromium ) 171 6,12 6.12 6.12 6,12 29 No Background’

OTHER** _ ‘ -

Tentatively Identified Compounds 6121 0.037 410 918 410 NBD Yes : NA  NE NA NE
Notes: ACRONYMS:

! Arithmetic mean of detected concentrations plus 1/2 of SQL for nondetects
% The lesser of the arthmetic mean and the maximum detected concentration
? From “Guidance for Disposal Site Risk Characterization” {MADEP, 1995)

* From 310 CMR 40.0975 (MCP, 1995)

® Based on analytical data from the foliowing sample locations: WMW-501, WMW-502, WMW-503, WSB-501, WSB-502, WS5B-503,

and WSB-513, all with one sample taken at 10 ftand one at 20 ft bgs; WSB-511 with one sarmple taken at 20 ft. bgs;

WEB-512 with one sample taken at 1.5 ft and one at 20 ft bgs; and WSB-510 with one sample each taken at 1.5, 15 and 20 ft bgs.

® Based on analytical data from sample MW-503, taken at 15 ft bgs
7 Al detected concentrations are less than background concentration
® Mean of detects. Unable to calculate mean of all samples because no SQL. data were available

SONAISK.XLS [ OF 2

£ f { | t | { { {

SQL = Sample Quantitation Limit

EPC = Exposure Point Concentration

ft bgs = feet below ground surface

Conc. = Concentration

MADEP = Massachusetts Department of Environmental Protection
CPC = Compound of Potential Concem

MCP = Massachusetts Contingency Plan

NBD = No Background Determined

NA = Nene Avaitable

mg/kg = milligram per kilogram

ME - Not evaluated because MCP standards not available
OHM - Oil or Hazardous Material

11786




TABLE 2.9
METHOD 2 RISK CHARACTERIZATION FOR GROUNDWATER
DEFUELING AREA NO. 2
FORMER WESTOVER AIR FORCE BASE
CHICOPEE, MASSACHUSETTS .

MADEP:

GROUNDWATER SAMPLES {mg/L}

VOLATILE ORGANIC COMPOUNDS *

Acetone 0.0t : 25 7143 0.00% 0.46 0.46 NBD Yes 50 No
Benzene 0.005 : 50 13 143 0.002 18 | 1.8 NEBD Yes 7 No
Ethylbenzene 0.005 : 200 27 143 0.0011 1.8 18 NBD Yes 4 No
Methylene chloride 0.005 : 50 6 /43 0.0073  0.00063 0.00063 NBD Yes 50 No
Toluene 0.005 : 2 19 7 43 0.0005 0.013 0.013 NBD Yes 50 No
Total Xylenes 0.005 : 0011 27 /43 0.0008 00041  0.0041 NBD Yes 50 No
SEMIVOLATILE ORGANIC COMPOUNDS *

2,4-Dimethylphenot 001 : 0.04 8120 0.002 0.061 0.061 NBD Yes 20 No
2-Methylnaphthalene 0.01 ; 004 10/ 20 0.014 0,074 0.074 NBD Yes 3 No
2-Methylphenol 001 : 004 3720 0.007 a.094 0.094 NBD Yes 13 No
4-Methylphenol 0.01 ; 0.04 5120 0.002 0.068 0.068 NBeb Yes 146 *® No
Benzo({b)Flucranthene 0.0t : 002 117 0.002 0.002 0.002 NBD Yes G007 No
Benzyl Alcoho! . 0.01 : 0.04 11138 0.075 0.075 0.075 NBD Yes 10 ° No
Bis{2-ethylhexyl)phthalate 001 : 0.04 4720 0.002 0.025 0.025 NBD Yes 0.03 No
Fluoranthene 001 : 0.02 117 0.001 0.001 0.001 NBD Yes 0.1 No
Naphthalene 001 oM 14120 0,002 0.15 0.15 NBD Yes 6 No
Phenanthrens 001 o2 117 jrii 7] 0002 0.002 NBD Yes 0.5 Mo
Phenol 0.01 : 0.04 2720 0.005 0.01 0.01 NBD Yes 30 No
Pyrene 001 : 002 117 0.001 0.001 0.00t NBD Yes 0.08 No
DISSCLVED INORGANICS®

Iron 171 15 15 11.5 NBD Yes 967 * Ne
Manganese 111 0413 0113 0.413 NBD Yes 28 ? No
Mercury 141 0.00075 0.00075 0.00075 0.00085 No Background®

TOTAL INORGANICS’ :

Caleium 212 7.2 8.2 8.2 NED No Nutrient®

Iron 212 19.4 235 235 NED Yes 967 ¢ Ne
Mariganese 2/2 0.12 0.5 0.5 NBD Yes 28 ¢ No
Sedium 272 2 5 &  NBD No  Nutrient

OTHER

Total Petroleum Hydrocarben ™ 317 1 16 165 NBD Yes 50 No
Tentatively ldentified Compounds * 6 f 43 0.5 25 25 NBD Yes NA NE
Notes: ACRONYMS:

" The mad detocted or, i the: mad ds the standard, SQL = Sample Cuantitation Limit

the mean concentration of compound in wall where axcesdance was datecied EPC = Exposure Point Concentration

2 From "Guidancs for Disposal Site Risk Characterization™ (MADEP, 1985) Cong, = Concentration .

? From 31D CHIR 40,0875 (MCF, 1955), uriess otherwisa noted MADEP = Massachusetts Departmert of Emaronmenkal Protect
*Based on analytical data from the following sample locations: WMW-501, WMW-502, WIMW-503, WMW-504, CPC = Compound of Potential Concem.

WIW-505, WIVIW-508, WIWS081, WMW-507, WMW-508, WIMWE-509D, WMW-510) MCP = Massachusetts Contingency Plan

*Based on analytical data from WIMW-501. NBD = No Background Determinad

® Al detected concentrations are ess than bacikground concentration NA - None Available

7 Based on analyical datx fom WMW-501 and WMW-504 NE - Net Evakated b MCP standards not availabl
® An essential putriect; nan-taxic 2t hesa concentrafions oL = mifgram pex liter

? Derived for this evakiation and documented In Appendix D. IR « Infaced Spectrometry

'"Based on IR analytical data from WMW-501 , WMW-502, WIW-504, WMW-S061, WhW-507, WMW-508, WMW-509D. CHM - Oil or Hazardous Materal

BYRSCAS/0F 2



APPENDIX A

SUMMARY OF ANALYTES DETECTED IN GROUNDWATER AND SOIL
DURING ABB-ES AND GZA INVESTIGATIONS

ABB Environmental Services, Inc.

RAO-NA1L.WP 9904-03
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SUMMARY OF ANALYTES DETECTED IN GROUNDWATER
PUMPHOUSE NO. }

FORMER WESTOVER AIR FORCE BASE

CHICOPEE, MASSACHUSETTS

. LOCATION
_DATE SAMPLED

WMW—Iﬂl

_2/6/89

WMW-101"
095

S WAMIW=102

CUWMWE2:

'Volatile Organic
Compounds (8020} - pg/l
1, 1-Dichloroethane
1,2-Dichloroethane
1,4-Dichlorobenzene
2-Butanone

2-Hexanone
4-Methyl-2-Pentanone

Acetone

Benzene
Carbon Disulfide
Chloroform
Ethylbenzene
Methylene chloride
Tetrachloroethene
Toluene
Total Xylenes
[Frichloroethene
[Unknown
nknown Cyelic Hydrocarbon
fnknown Hydrocarbon

99

120
480

Page 1 of 32
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SUMMARY OF ANALYTES PETECTED IN GROUNDWATER
PUMPHOUSE NO. 1

FORMER WESTOVER AIR FORCE BASE
CHICOPEE, MASSACHUSETTS

LOCATION]  WMW-101 [ WMW-101. | wWmw-102-~ | - wikiw:102. |
... DATESAMPLED| ey | 098 o 2iehs |
Semivolatile Organic
Compounds (8270) - pgA
2,4-Dichlorophenol - - - -
2,4-Dimethylphenol - - - .
~ {[2-MethyInaphthalene S - - -
2-Methylphenol - - - -
4-MethyIphenol e - - . .
Acenaphthene - - - -
Anthracene - - - -
Benzo(b)Fluoranthene - - - -
nzyl Alcoﬁol - - - -
is(2-Ethylhexyl)phthalate - - - -
Di-n-octylphthalate - - - -
Dibenzofuran - - - .
Diethylphthalate R . . .
| imethylphthalate - - - .
Fluoranthene - - ’ - -
l[Hexachloroethane - - - -
[Fluorene - - - R
-Nitrosodiphenylamine - - - -
aphthalene - - - .
Phenanthrene - - - -
Phenol - - . .
Pyrene - - - -
'nknown - - . -
nknown Cycelic Hydrocarbon - - . -
known Hydrocarbon - - - .
» a of3
ST ST SR SN SN SRR SN S SR SN SN SR S
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SUMMARY OF ANALYTES DETECTED IN GROUNDWATER
PUMPHOUSE NO. 3
FORMER WESTOVER AIR FORCE BASE
CHICOPEE, MASSACHUSETTS
- LOCATION]  WhIw-301 » - WMW-301 WMW-301 WHMW-301 watwadol | CIWMW302 [ WMW302 [ WMW-302
" DATE SAMPLED 7113/95 - L2689 81992 oaewd o enasa il Careises i sesa s | aieies
[Volatile Organic
Compounds (8020) - pg/l
1,4-Dichlorobenzene NA NA NA NA NA NA NA NA NA
|[Ethvlbenzene NA NA NA NA NA NA NA NA NA
[Toluene NA NA NA NA NA NA NA Na NA
[Total Xylenes NA NA NA NA NA NA NA NA NA
Inknown NA NA NA NA NA NA NA NA NA
i nknown Hydrocarbon NA NA NA NA NA NA NA NA NA
[Volatile Organic
{[Compounds (8240) - pgA
1,1-Dichloroethane - - - - - - - -
1,2-Dichloroethane - - - - - - _ -
1,4-Dichlcrobenzene - - - - . . . .
2-Butanone - - - - - . -
[2-Hexanone - - - - - - -
[4-Methyl-2-Pentanone - - - - - - - -
Acetone - 51 B - - - - 310 1B -
HiBenzene - - - - - - - - -
Carbon Disulfide - - - - - - - -
(Chloroform - - - - - - - - -
Ethyvibenzene 640 - - 730 280 620 - 410 980
FMeth_\'Iene chloride - - - - - - 55 JB 86 -
[Tetrachloroethene - - - - - - - - -
[Toluene - - - - - - - - -
[Total Xylenes 2300 1970 - 2700 1000 2200 5700 1300 2800
[Trichloroethene - - - - - - - -
Inknown - 40 - - - - - - -
nknown Cyelic Hvdrocarbon - 400 - - 61 - 600 - -
nknown Hydrocarbon - 830 - - 1540 - 1300 -
HOTS XLS : PH-3 Page 3 of 32 3196




SUMMARY OF ANALYTES DETECTED IN GROUNDWATER
PUMPHOUSE NO. 3

FORMER WESTOVER AIR FORCE BASE
CHICOPEE, MASSACHUSETTS

[

EOCATION

DATE SAMPLED| .

WHMW.301 »
T13/95

WMW-301 -
L 20689 |

WMW-301

§19/92

©OWMW-301
L3094

OWMWA301
L VTHBeE

WMW.302
3/9/94

——

Semivoiatile Organic
{Compounds (8270} - pgA
2,4-Dichlorephenol
2,4-Dimethylphenol
2-Methylnaphthalene
2-Methylphenol
4-Methylphenol
Acenaphthene
Anthracene
Benzo(bjFluoranthene
Benzyl Alcohol
is(2-Ethylhexylphthalate
Di-n-octylphthalate
Dibenzofuran
ll)ielhylphtha]ate
Dimethylphthalate
Fluoranthene
Hexachloroethane

Fluorene
-Nitrosodiphenylamine
aphthalene

Phenanthrene

Phenol

Pyrene

U'nknown
Inknown Cyclic Hydrocarben
'nknown Hydrocarbon

otal Petroleum Hydrocarbon

NA

NA

NA

NA

NA

NA

NA

NaA

HE’TQ XLS PEH-S .




[ [ I { | [ | l [ [ f | {
SUMMARY OF ANALYTES DETECTED IN GROUNDWATER
PUMPHOQUSE NO. 3
FORMER WESTOVER AIR FORCE BASE
CHICOPEE, MASSACHUSETTS
LOCATION|  WMW-302 WMW-302 . | WMW.302 ¢ WMW.303 WAMW-303. | WMW.303 | WMW:303 WALW-303 CWMW-3044
. _DATESAMPLED|  on2/94 - 13195 3/9/94 yese | apses | vieea |G enaa 198 5120092

Volatife Organic

Compounds (8020} - pg/l
1,4-Dichlorobenzene NA NA NA NA NA NA NA NA NA
Ethyibenzene NA NA NA NA NA NA NA NA NA
Toluene NA NA NA NA NA NA NA NA NA
Total Xylenes NA NA NA NA NA NA NA NA NA

nknown NA NA NA NA NA NA NA NA NA
Inknown Hydrocarbon NA NA NA NA NA NA NA NA NA
‘olatile Organic
Compounds (3240) - ng/l
1,1-Dichloroethane - - - - - - - - -
1,2-Dichloroethane - - - - - - - - -
1,4-Dichlorobenzene - - - - - - -
2-Butanone - - - - - - - -
2-Hexanone - - - - - - - - -
4-Methyl-2-Pentanone - - - 80 - - - - -
Acetone - - - - - - - - 13
Benzene - - - - - - - - -
Carbon Disulfide - - - - - - - - -
Chloroform - - - - - - - - -
Ethvlbenzene 200 450 1000 - il 170 130 8 -
IMethylene chloride - - - 6] 82 B - - - .
[Tetrachloroethene - - - - - - - -
[Toluene - - - 81 - - - . -
[Total Xylenes 820 1200 2500 282 39 590 400 24 -
[Trichloroethene - - - - - - - -
Unknown - - - 400 - - 47 - -
Unknown Cyclic Hyvdrocarbon 32 - - 400 - - 71 - -
Unknovn Hydrocarbon 1060 - 300 - - 857 - -

HOTS.XLS : PH-3 Page 5 of 32 51:96




SUMMARY OF ANALYTES DETECTED IN GROUNDWATER

FORMER WESTOVER AIR FORCE BASE

PUMPHOUSE NO. 3

CHICOPEE, MASSACHUSETTS

LOCATION
. DATE SAMPLED

wa_-aoz
-9122094

WMW.-302
Codnses

“WMW-302 *
_3/9/94

WMW.303
2/6/89 . -

CWNIW=3030

| sanziss

CIWMW3G4A

S siosee

Semivolatile Organic
Compounds (8270) - ug/l
2,4-Dichlorophenol

2, 4-Dimethviphenol
2-Methylnaphthalene
2-Methyiphenol
4-Methyiphenol
Acenaphthene .
Anthracene
Benzo(bjFlneranthene
Benzyl Alcohot
bis(2-Ethyvlhexyl)phthalate
Di-n-octylphthalate
Dibenzofuran
Diethylphthalate
Dimethylphthalate

Fluoranthene

Hexachloroethane

Unknown Cyclic Hvdrocarbon
'nknown Hydrocarbon
Total Petroleum Hydrocarbon

NA

NA

NA

800
50
NA

NA

NA

NA

NA

6000

HOTS.XLS / PH-? .
L1
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SUMMARY OF ANALYTES DETECTED IN GROUNDWATER
PUMPHOUSE NO. 3
FORMER WESTOVER AiIR FORCE BASE
CHICOPEE, MASSACHUSETTS
LOCATION| WMW.304A WMW-304A* WMW.305 WMW-305 WBW:305 - - [ WMW.30SL WMW-3051 -] WMW-3051
; DATE SAMPLED| 312494 502 farsme 394 | aagiest | smesi ) o094 7113195
[Volatile Organic
Compounds (8020) - pai
1,4-Dichlorobenzene NaA NA - NA NA NA NA - NA NA
Ethylbenzene NA NA - NA NA NA NA NA NA
oluene NA NA - NA NA NA NA NA NA
otal Xylenes NA NA NA NA NA NA NA NA
Inknown NA NA - NA NA NA NA NA NA
Inknown Hydrocarbon NA NA - NA NA NA NA NA NA
Volatile Organic
(Contpounds (8240) - pg/l
1,1-Dichloroethane - - NA - - - - - -
1,2-Dich]oroethane . - NA - - - - - -
1,4-Dichlorobenzene - - NA - - - - - -
2-Butanone - - NA - - - - -
2-Hexanone - - NA - - - - - -
-Methyl-2-Pentanone - - NA - - - - - -
Acetone 10 - NA - - - 23 - -
Benzene - - NA - - - - - -
arbon Disulfide - - NA - - - - - .
Chloroform - - NA - - - - - -
Ethyfbenzene - - Na - - - - - -
Methylene chloride - - NA - - - - . -
[Tetrachloroethene - - NA - - - - .
Toluene - - NA - - - - -
[Total Xyvienes - - NA - 1 - - - -
Trichloroethene - - NA - - - - - -
Inknown - NA - - - - 10 .
nknown Cyclic Hydrocarbon - - NA - - - - 37 -
'nknown Hydrocarbon - - NA - - - - 115 .
HOTS.XLS: PH-3 Page 7 of 32 5196



SUMMARY OF ANALYTES DETECTED IN GROUNDWATER

FORMER WESTOVER AIR FORCE BASE
CHICOPEE, MASSACHUSETTS

PUMPHOUSE NO. 3

LOCATION
DATE SAMPLEM

WMW-3044
3024/94

wM\\Eso-m*
- B/30092 -

WAMW.305
B L R

WMIV.305
3994 ... |

COWMWA305
eSS

owarwaesr
L s

WMW3051

uOM2es

Semivolatile Organic
Compounds (8270) - ng/l
2,4-Dichiorophenot
2,4-Dimethylphenol
2-Methyvinaphthalene
2-Methytphenol
4-Methylphenol
Acenaphthene
Anthracene
Benzo(b)Fluoranthene
Benzyl Aleohol
is{2-Ethvlhexyl)phthalate
Di-n-octylphthalate
Dibenzofuran
Diethylphthalate
Dimethylphthalate

Tuoranthene

[Hexachloroethane

[l:luorene
-Nitrosodiphenylamine
[Naphthalene

Phenanthrene

L|Phenol

Pyrene

nknown

Inknown Cyclic Hydrocarbon
nknown Hydrocarbon
J[Fotal Petroleum Hydrocarbon

NA

6000

NA

NA

NA

NA

NA

NA

HOTS.XLS / PH-3
f 1
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SUMMARY OF ANALYTES DETECTED IN GROUNDWATER
PUMPHOUSE NO. 3
FORMER WESTOVER AIR FORCE BASE
CHICOPEE, MASSACHUSETTS
LOCATION|WMwW-306 WMW-306 WMW-306 WMW.307 % | ST wawaser G wMwsao7 - ] WAIw 307
, . DATE SAMPLED| . 12/589 T S B o . - 7421957 < o aiiea s L oneed L rianes

[Volatile Organic

Compounds (8020) - pg/l
1,4-Dichlorobenzene - NA NA NA NA NA NA NA
Ethylbenzene - NA NA NA NA NA NA NA
[Toluene - NA NA NA NA NA NA NA
[Total Xylenes - NA NA NA NA NA NA NA
{Unknown - NA NA NA NA NA NA NA
Unknown Hydrocarbon - NA NA NA NA NA NA NA
[Volatile Organic
Compounds (8240} - pg/l
1,1-Dichloroethane NA - - - - - - .
1,2-Dichloroethane NA - - - - N . .
1,4-Dichlorobenzene NA - - - - - . .
2-Butanone NA - - - - - - -
2-Hexanone NA - - - - - -
4-Methyl-2-Pentanone NA - - 451 “ - - -
[Acetone NA - - - 14 - 100 -
Benzene NA - - - - - - -
Carbon Disulfide NA - - - 6 - -
Chloroform Na - - - - - -
Ethylbenzene NA - - - - - -
Methylene chloride NA - - - - - - -
ITetrachioroethene NA - - - - - - -
Toluene NA - - - - - -
[Fotal Xylenes NA - - - . - - 30 ]
Trichloroethene NA - - - - - - .

nknown NA - - - - - 660 -

'nknown Cyclic Hydrocarbon NA - - - - - .
Unknown Hydrocarbon NA - - - - 1983

HOTS.XLS: PH-3 Page 9 of 32 5196



SUMMARY OF ANALYTES DETECTED IN GROUNDWATER
PUMPHOUSE NO..3

FORMER WESTOVER AIR FORCE BASE
CHICOPEE, MASSACHUSETTS

LOCATION
DATE SAMPLED

WMW306

12589

WNMW306

ST, 0.7 SR |

WMW.306

713095

CWMW-307.% |

WMW-307

O WMW-307
T 90094,

OWMW-307 -
L IN295

Semivolatile Organic
Compounds (8270) - pgl
2,4-Dichlorophenol
2,4-Dimethylphenot
2-Methylaaphthalene
2-Methylphenol
4-Methylphenol
Acenaphthene

Amthracene
Benzo(b)Fluoranthene
Benzyl Alcohol
is(2-Ethylhexyl)phthalate
Di-n-octylphthalate
Dibenzofuran
Diethyviphthalate
Dimethylphthalate

Fluoranthene

Hexachloroethane

Fluorene

Inknown Cyclic Hyvdrocarbon
Unknown Hydrocarbon
otal Petroleum Hydrocarbon

NA

NA

NA

NA

9000

NA

NA

NA

(YIS XLE. PH-3
T {

[
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SUMMARY OF ANALYTES DETECTED IN GROUNDWATER
PUMPHOUSE NO. 6
FORMER WESTOVER AIR FORCE BASE
CHICOPEE, MASSACHUSETTS
LOCATION}  WMW-101 WMW-4i1 WIMW-402 WMW-402 CCWMW-402 [ WMWL02 WALW-402 7 [ WMW-d04
 DATE SAMPLED 2/7/89 128093 89 | snems opsfed s ndpes e | em3jed . i 13usmse
‘olatile Organic
Compounds (8020) - pg/t .
t,4-Dichlorobenzene NA NA NA NA NA NA NA - -
Ethylbenzene NA NA NA NA NA NA NA - -
Toluene NA NA NA NA NA NA NA - 06
[Total Xylenes NA NA NA NA NA NA NA - -
[Unknown NA NA Na NA NA NA Na 490 -
Inknown Hydrocarbon NA NA NAa NA NA NA NA 5280 -
‘olatile Organic
Compounds (8240) - pgil
1,1-Dichloroethane - - - - - - - - -
1,2-Dichlorcethane . - - - - - - - - -
1,4-Dichlorcbenzene - - - - . - . . -
2-Butanone - - - - - - - -
2-Hexanone - - - - - - - -
4-Methyl-2-Pentanone - - - - - - - - -
Acetone - - 230 J - - - - - -
Benzene - - 80 J - - - - - -
bon Disulfide - - - - - - - - -
Chloroform - - - - - - . - -
Ethylbenzene - - 1100 1800 1600 1100 1300 980 -
hethylene chloride 4 JB 82 B 1300 B - - - - - -
Tetrachloroethene - - - - - N - . -
oluene 21 - 3000 2400 690 340 1 180 290 J -
Total Xvlenes 517 - 9000 8500 8100 6900 14000 5700 -
richloroethene - - - - - - . - -
Unknown - - 300 - 720 - -
Unkniown Cyclic Hydrocarbon - - 600 - - - . -
Unknovwn Hydrocarbon - - 800 - 9900 - - -
HOTS.XLS /' PH-6 Page 1t of 32 5.1.96




SUMMARY OF ANALYTES DETECTED IN GROUNDWATER

FORMER WESTOVER AIR FORCE BASE

PUMPHOUSE NO.

6

CHICOPEE, MASSACHUSETTS

DATE SAMPLED

“ : LOCATIONI

WMW.401
89

WMMW-401
1/28/93

WMW-402

289 . .

WMW-402 -
. 5r19/92.

CWMWA02

oA

CCOWMWAR2

93194

- WREWi02 »:

s | onzea

CWMW-A04
" 12/4/89

Semivolatile Organic
Compounds (8270) - pgA
2,4-Dichiorophenol
2,4-Dimethylphenol
2-Methylnaphthalene
-Methyiphenol
4-Methylphenol
Acenaphthene
Anthracene
Benzo(b)Fluoranthene
[Benzyl Alcohol
i5(2-Ethythexyl)phthalate
Di-n-octylphthalate
[Mibenzofiran
Diethylphthalate

Unknown Cyclic Hydrocarbon
Inknown Hydrocarbon
otal Petroleum Hydrocarbon

NA

NA

71
130

8]

53
11

4000

NA

NaA

6J

5]
23

1]

6 f

NA

NA

NA

HOTS.XLS " PH-6

| S D L |
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SUMMARY OF ANALYTES DETECTED IN GROUNDWATER
PUMPHOUSE NQO. 6
FORMER WESTOVER AIR FORCE BASE
CHICOPEE, MASSACHUSETTS
LOCATION|  WMW-404 WRMW-404 WMW-404 | WMW-405 CWMWA05 ] WAIWAM0S ] WMW0S: | WRIW.406° WMW.406
: DATE SAMPLED|  1128/93 . 314/94 714080 12489 oaese3 b s b aaes | rasiss . | si9m
[Volatile Organic
Compounds (8020} - pgA
1,4-Dichicrobenzene NA NA NA . - NA NA NA - NA
Ethylbenzene NA NA NA - NA NA NA - NA
Toluene NA NA NA 051 NA NA NA 140 NA
[Total Kylenes NA NA NA - NA NA NA 18 NA
Unknown NA NA  NaA - NA NA NA - NA
lUnk.nown Hydrocarbon NA NA NA - NA NA . NA - NA
[Volatile Organic
Compounds (8240} - pg/t
1,1-Dichloroethane - - - NA - - - Na -
1,2-Dichloroethane - - - NA - - - NA -
1,4-Dichlorobenzene - - - NA - - - NA -
2-Butanone - - - NA - - NA -
2-Hexanone - - - NA - - NA
4-Methyvi-2-Pentanone - - - NA - - - NA -
Acetone - - 2] NA - - - NA -
Benzene - - - NA - - - NA -
Carbon Disulfide - - - NaA - - - NA -
Chloroform - - - NA - - - NA -
Ethylbenzene - - - NA - 40 21 NA 330
Methylene chloride 8B - - NA 79 B - - NA 40
[Tetrachloroethene - - NA - - - NA -
[Toluene - - - NA - - NA -
[Total Xylenes - - - NA 10 34 - NA 1700
Trichloroethene - - - NA N - - NA -
[Unknown - - - NA - - - NA -
|Unknown Cxclic Hydrocarbon - - Na - - - NA -
Unknown Hyvdrocarbon - - Na - - - NA -
HOTS.XLS - PH-6 Page 13 of 32 5/1/96




SUMMARY OF ANALYTES DETECTED IN GROUNDWATER
PUMPHOUSE NO. 6

FORMER WESTOVER AIR FORCE BASE
CHICOPEE, MASSACHUSETTS

_ LOCATION|  WMW-404 WMW-404 CAVMWAA04 | WMW-405 CNVMWA0S T | OWAMWADS ] WMWaA0S, | WMWIA06 | WMIW-406
. DATESAMPLED| . 12893 | . 3dmoa - | 7495 - | avayse | o1psm3 i - Y95 F L 12589 L s9ie
Semivolatile Organic
Compounds (8270) - pg/
2,4-Dichlerophenol ) - - - - - - - -
2,4-Dimethylphenol - - - - ) - - . -
2-Methvinaphthalene - - - - - - - - 37
2-Methvlphenol - - - - - - - - .
4-hethylphenol - - ' - - - . .- . _
[Acenaphthene - - - - - - - - -
Anthracene - - - - - . _ - .
Benzo(b)Fluoranthene - - - - - - - - .
Benzy] Alcohol - - - - - - - - .
is(2-EthylhexyBphthalate - - - - - - - - .
Di-n-ociviphthalate - - - - - - - -
Dibenzofuran - - - - . - _ - R .
Diethylphthalate - - - - - - - . -
Dimethyiphthalate - - - - - - - - .
Fluoranthene - - - - - - - - -
Hexachloroethane - - _ - - - - - - -
Fluorene - - - - - - - - -
-Nitrosodiphenylamine - - - - - . . - -
aphthalene - - - - . - . - 72
Phenanthrene - - - - - - . -
Phenol - - - - - - -
Lliyrene - - - - - - - - -
{ Inknown - - - - - ) - - - -
[Unknown Cycelic Hydrocarbon - - - - - - - -
[Unknown Hydrocarbon - - - - - - . -
Total Petroleum Hydrocarbon NA NA NA NA NA NA NA NA 2000
> - n ; ERE
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SUMMARY OF ANALYTES DETECTED IN GROUNDWATER
PUMPHOUSE NO. 6

FORMER WESTOVER AIR FORCE BASE
CHICOPEE, MASSACHUSETTS

LOCATION{  WMW-106 WAW-406 WMW-406 WMW406* . | WMW-4061 - [WMW.4061 .| WMWA40el .| - WMW-4061 WM W-4061*

DATE SAMPLED 3490 | 93394 Comames b snemr ) - Eaee3i i 3wied | o onsed . | ThAlS L CE L 34
‘olatile Organic
Compounds (8020) - pg/l
1,4-Dichlorobenzene NA NA NA NA NA NA NA NA NA
Ethylbenzene NA NA NaA NA NA NA NA NA NA
[Toluene NA NA NA NA NA NA NA NA NA
Total Xylenes NA NA NA NA NA NA NA NA NA
Tnknown NA NA CNA NA NA NA NA NA NA
nknown Hydrocarbon , NA 7 NA NA NA NA NA NA NA NA
‘olatile Organic

Compounds (8240) - pg/l
1,1-Dichloroethane - - - - . . . N N
1,2-Dichloroethane - - - - . . . _ _
1,4-Dichlorobenzene - - - - . - - -
2-Butanone - - - - - - - -
2-Hexanone - - - - . . - _ .
|l4-Methyl-2-Pentanone - - - . - - _ _ _

Acetone - - - - - - -
Benzene - - - - - - .
arbon Disulfide - - - . - - . : . .
Chloroform - - - - - . .
Ethylbenzene 84 110 35 470 1100 810 840 760 850
hethyvlene chloride - . - . - - _ N
[Tetrachloroethene - - . - - - R _ R
[Toluene 23 - - - - - 82 - .
(Total Xvlenss 400 490 290 2600 5400 4000 4000 3500 4100
[Trichloroethene . - - - - . - . . .
{Unknown - - - - - . 98 - .
Unknown Cyclic Hydrocarbon - - - - - - . _ }
Unknown Hydrocarbon - 2450 - - - - 3900 - -
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SUMMARY OF ANALYTES DETECTED IN GROUNDWATER
PUMPHOUSE NO, 6

'FORMER WESTOVER AIR FORCE BASE
CHICOPEE, MASSACHUSETTS

LOCATION|  WMW.406 WATW-406 WMW.406 WMW-406* | WMW-4061

¥ b OWMW.AO6T | WMWLd0ST | . WAIW-4061
DATE SAMPLED /o4 b o oom3ga | oraaes | snemed Lo L BaemeRs b ROV, £ 1 7 I

93 | iTaaes | 3uded

ISemivolatile Organic
Compounds (8270) - pg/t
2,4-Dichlorophenol - - - - . - - . .
2,4-Dimethylphenol - - - - - . - . R
2-Methylnaphthalene 42 - . 30 27 24 - 67 30
2-Methy!phenol - - - - - - - R .
4-Methviphenol - - ‘ 3] . . - N 11 _
| Acenaphthene - - - - - - - 1] .
Anthracene - - - - - - - - -
Benzo(b)Fluoranthene ' - - - - - - - . . .
Benzyl Alcohol - - - - - - - , .
is{2-Ethythexyl)phthalate - - 217 - - 39 - 57 .

Inknown Cyclic Hydrocarbon - : - - - - - . - -
Unknown Hydrocarbon - - - - - - - - .
otal Petroleum Hydrocarbon NA NA NA 2000 NA NA NA NA NA

HOTS.XLS / PH-6
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SUMMARY OF ANALYTES DETECTED IN GROUNDWATER
PUMPHOUSE NO. 6
FORMER WESTOVER AIR FORCE BASE
CHICOPEE, MASSACHUSETTS
LOCATION| WMW-4071. | WMW-4071 WMW-4671 WMW-108I WMW-4081 - | WMW-4091 - /| = WMW-409L: " |  WMW-4091 WMW-410

_ . DATESAMPLED|  5/19/92 9723194 anass. | anam Coaoa b auiea b o opaed L e L 3ioa
[Volatile Organic

Compounds (8020) - pg/l
1,4-Dichlorobenzene NA NA NA NA NA NA NA NA NA
Ethvibenzene NA NA NA NA NA NA NA NA NA
iToluene NA NA NA NA NA NA NA NA NA
[Total Xylenes NA NA NA NA NA NA NA NA NA

nknown NA NA NA NA NA NA NA NA Na
Inknown Hydrocarbon NA NA NA NA NA NA NA NA NA
‘olatile Organic
Compounds (8240) - pgl
1,1-Dichloroethane - - - - - - - -
1,2-Dichloroethane - - - - - - - - -
1,4-Dichlorobenzene - - - - - - -
2-Butanone - - - - - - - - .
2-Hexanone - - - - - - - - .
4-Methyl-2-Pentanone - - - - - - - - -
Acetone 11 - - - - 30 - - -
Benzene - - - - - - - - -
Carbon Disulfide - - - - - - - -
Chloroform - - - - - 6 - - -
Ethyibenzene - 317 1] - - 21 22 9 -
hethvlene chloride 7 - - 8 - - - . .
[Tetrachloroethene - - - - - - - -
[Toluene - 3F - - - - .
[Total Xylenes - - - - - 130 150 58 -
Trichloroethene - - - - - - - - -
[Unknown - - - - - . - .

'nknown Cyclic Hydrocarbon - é - - - . 50 .

'nknown Hydrocarbon - 45 - - - - 950 -

HOTS.NLS i PH-6 i Page 17 of 32 31:96




SUMMARY OF ANALYTES DETECTED IN GROUNDWATER

PUMPHOUSE NO.

6

FORMER WESTOVER AIR FORCE BASE
CHICOPEE, MASSACHUSETTS

DATE SAMPLED

LOCATION].

WMW-4071
§/19/92,

- WMW-4071
523194

WMW-4071 '
Fiia95 .0

WMW-4081
7L E T SR

Nt osprea

. WMW-4091 -

o WMW-4091

- WMW-4091. ¢
/i U}

CWMWA10

3/4/94 -

Izel_nivolaii]e Organic
'ompounds (8270) - pgl
2,4-Dichlorophenol
2.4-Dimethylphenol
2-Methylinaphthalene
12-Methylphenol
l4-Methyiphenol
Acenaphthene

Anthracene
Benzo(b)Flueranthene
Benzyl Alcohol
is{2-Ethylhexyljphihalate
i-n-octylphthalate
Dibenzofuran
Diethylphthalate

nknown Cyclic Hydrocarbon
Unknown Hydrocarbon
otal Petroleum Hydrocarbon

7000

NA

MNaA

N

NA

NA

NA

2000

H[OTS.XLS /PH-6
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SUMMARY OF ANALYTES DETECTED IN GROUNDWATER
- PUMPHOUSE NO. 6

FORMER WESTOVER AIR FORCE BASE

CHICOPEE, MASSACHUSETTS

LOCATION|  WMW-410 WMW-4100 |0 WaIwedioD [ WL2d
. . - DATE SAMPLED 144195 21T DU DT Y, 1,Y SR IREE L) 7 S
v olatile Organie
Compounds (8020} - pg/l
1 4-Dichlorobenzene NA NA Na -
Ethylbenzene NA NA Na -
Toluene NA NA NA 0517
Total Xylenes NA NA NA -
L'nknown NA NA NaA -
[Unknown Hydrocarbon NA NA NA -
[Volatile Organic
Compounds (8240} - ngil
1,1-Dichloroethane - - - NA
1,2-Dichloroethane B - - NA
1,4-Dichlorobenzene - - - NA
2-Butanone - - - NA
2-Hexanone - - - NA
4-Methyl-2-Pentanone - - . NA
Acetone - - - NA
Benzene 72 18 - NA
Carbon Disulfide - - - NA
Chloroform - - - NA
Ethylbenzene 420 120 42 NA
Methylene chloride - - - NA
[Tetrachloroethene - - - NA
[Toluene 490 58 - NA
(Total Xylenes 2000 370 120 NA
[Trichloroethene - - NA
Unknown - 24 NA
L'nknown Cyclic Hydrocarbon - 26 NA
[ 'nknown Hydrocarbon - 630 NA

HOTS.XLS / PH-6
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SUMMARY OF ANALYTES DETECTED IN GROUNDWATER
PUMPHOUSE NO. 6

FORMER WESTOVER AIR FORCE BASE
CHICOPEE, MASSACHUSETTS

' _ . LOCATION| WMW410 |- WMW.410D. | "WAMW410D - | -

Semivolatile Organic

Compounds (8270) - pgll
2,4-Dichlorophenol - - - -
2,4-Dimethylphenol 4] - - -
Z-LIeﬂl)’inaphﬂlalene g2 - - -
2-Methviphenol - - - -
I4-Methylphenol ' 21 - - -
Acenaphthene 17 - - .
Anthracene - - - .
Benzo(b)Flnoranthene - - - -
Benzy! Alcohol . . . .
kbis(l-Eth}'lhexyl)phmalate 2] - - -
[Di-n-octylphthalate - - - -
Dibenzofuran - - - -
Diethylphthalate - - - -
Dimethylphthalate - - - -

Fluoranthene - - - .

Hexachloroethane - - - .
Fluorene - - - -

-Nitrosodiphenylamine - - - -

aphthalene 61 - - -
Phenanthrene 13 - . .
Phenol - - - .
Pyrene - - - .
Unknown - - - .
Unknown Cyclic Hydrocarbon - - - -

'nknown Hydrocarbon - - - -
Total Petroleum Hydrocarbon NA 1000 NA NA
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SUMMARY OF ANALYTES DETECTED IN GROUNDWATER
DEFUELING AREA NO. 2

FORMER WESTOVER AIR FORCE BASE
CHICOPEE, MASSACHUSETTS

LOCATION|  WAIW-501 WMW-501 WAMW.501 WAMW-§01 ] WMW:S01 - { WMW-502 | WMW:S02 f O WMW-s02-
. DATE SAMPLED 277189 sio2 | smed | epred o oandpss e o damme | o saewr | smom

[Volatile Organic

Compounds (8020} - pg/
1,4-Dichlorobenzene NA NA NA NA NA NA NA NA
Ethytbenzene NA NA NA NA NA NaA NA NA
[Toluene NA NA NA NA NA NA NA NA
[Total Xvlenes NA NA NA NA NA NA NA NA
{Unknown NA NA NA NA NA ©NA NA NA
[Unknown Hydrocarbon NA NA NA NA NA NA NA NA
[Volatile Organic
Compounds (8240) - ngl
1,1-Dichloroethane - - - - - - - .
1,2-Dichloroethane - . - - - - . - -
1,4-Dichlorobenzene - - - - - - -
2-Butanone - - - - - - - .
2-Hexanone - - - - - - . R .
4-Methyl-2-Pentanone - . - - . . ;
Acetone 460 JB - - 317 - - - -
Benzene - - - - 217 60 60 -

arbon Disulfide - - - - - - - -
Chloroform : - - - - - ’ - - -
Ethylbenzene 920 260 790 310 150 10 § 360 -
Methylene chieride - 120 - - - - -

-[[Tetrachloroethene - - - - - - - -
[Toluene 6300 540 1600 490 160 170 - -
Total Xylenes 4600 1000 3800 1300 360 1150 2000 -
Trichloroethene - - - - - - - -

nknown - - - - - 120 - -
[Unknown Cyelic Hydrocarbon - - - - - 100 - -
'nknown Hydrocarbon - - - 2090 - 250 - -
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SUMMARY OF ANALYTES DETECTED IN GROUNDWATER

DEFUELING AREA NO. 2

FORMER WESTOVER AIR FORCE BASE

CHICOPEE, MASSACHUSETTS

' E LOCATION
DATE SAMPLED

WNW-501
2/7(89..

OWMW.SeL | WMW.S0I

[ vmwse
s Y e

LOWMW-502

CwWMwastz ]
T L T

CWAIW-S502

L §R0/97.

Semivolatile Organic
Compounds (8270) - pgil
2,4-Dichlorophenol
2,4-Dimethylphenel
Z-Meﬂly'lnaﬁhthalene
2-Methylphenot
4-hiethylphenol
Acenaphithene

Anthracene
Benzo(b)Fluoranthene
Benzyl Alcohol
is(2-Ethylhexyl)phthalate
Di-n-octylphthalate
Dibenzofuran
Diethylphthalate
Dimethylphihalate

Lnknown Cyclic Hydrocarbon

'nknown Hydrocarbon

otal Petroleum Hydrocarbons

61

94
13

1850
100
NA

NA

NA

1060

44

NA

Hin.Tq LS. li""ﬂ { . {
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SUMMARY OF ANALYTES DPETECTED IN GROUNDWATER

DEFUELING AREA NO. 2

FORMER WESTOVER AIR FORCE BASE

CHICOPEE, MASSACHUSETTS

——

LOCATION|  WMwW-502 WMW-502 WMW.S02. | WMW.S02 [ WMWLS03: [ WMW-503. | WMWS03 [ WMW:503
_ DATE SAMPLED 311/94 9/22/94 714195 Cs1oo2 e 43RS L 1a8mes . | 3TN L 933/94.

Volatile Organic

Compounds (8020} - pg/l

1,4-Dichlorobenzene NA NA NaA NA NA NA NA NA
Fthylbenzene NA NA NA NA NA NA NA NA
[Toluene NA NA NA NA NA NA NA NA
[Total Xvlenes NA NA NA NA NA NA NA NA
Inknown NA NA NA NA NA NA NA Na
1"[j’nk.m:m'n Hydrocarbon NA NA NA NA NA NA NA NA
Volatile Organic

Compounds (8240) - pgfl.‘

1,1-Dichloroethane - - - - - - - -
1,2-Dichloroethane - - - - - - - -
I,4-Dichlorobenzene - - - - - - - -
2-Butanone - - - . - - . .
2-Hexanone - - - - - - - -
[4-Methy!-2-Pentanone - - - - - - - -
Acetone - - - - 460 J - - -
LBenzcne - 980 51 - 1800 630 750 180

arbon Disulfide - - - - - - -
Chloroform - - - - - - - -
Ethylbenzene 310 630 370 360 1000 830 1300 790
M Jethvlene chloride - - - - 690 B - - -
fTetrachloroethene - - - - - - -
Toluene - - - - 13000 7500 11000 3500
Total Xylenes 1300 2800 1500 2000 6500 4330 5800 4600
Trichioroethene - - - - - - - -
Unknown - 360 - - - - - 320
Unknown Cyclic Hydrocarbon - - - - - - - -
Unknown Hydrocarbon - 1700 - - - - 1900
HOTS.XLS / DF-2 Page 23 of 32 5196




SUMMARY OF ANALYTES DETECTED IN GROUNDWATER
DEFUELING AREA NO. 2

FORMER WESTOVER AIR FORCE BASE
CHICOPEE, MASSACHUSETTS

LOCATION

DATE SAMPLED

WMIV-S02

311594

. 9022i94

WMW-502
L TnAes

WMW-502°

" WhW:

WRW.-503 -

L 9113/94.

Semtvolatile Organic
Compounds (8270) - paf
2,4-Dichlorophenol
2, 4-Dimethylphenol
2-Methylnaphthalene
2-Methylphenol
'4-Methylpheno!
Acenaphthene
Anthracene
Benzo(b)Fluoranthene
Benzyl Alcohol
is(2-Ethylhexyi)phthalate
Di-n-octyiphthatate
IDibenzofiran
Dicthyviphthalate -
[Dimethylphthalate

Fleoranthene

*Hexachloroethane

Fluorene
-Nitrosodiphenylamine

";aphthalene
Phenanthrene

JPhenoI

Pyrene

Unknown

[[Unknown Hydrocarbon

[Unknown Cyclic Hydrocarbon

Total Petroleum Hydrocarbons

NaA

NA

917
22

21

49

57

NA

2000

NA

NA

NA

NA

HOTS.XLS / DF-2
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SUMMARY OF ANALYTES DETECTED IN GROUNDWATER
DEFUELING AREA NO. 2
FORMER WESTOVER AIR FORCE BASE
CHICOPEE, MASSACHUSETTS
WMW-503 WMW.-504 WAW.504 WMW:504 b WMWS04 - L WMWS044 [T WRMW-505
o DATE SAMPLED| 71405 12/5/89 51892 377/94. Ao anades o simed ) raisse
[Volatile Organje
Componnds (8020) - ugd )
1,4-Dichlorobenzene NA - NA NA - NA NA NA -
Ethylbenzene NA - NA NA NA NA NA -
[Toluene NA 1700 NA NA NA NA NA -
[Total Xylenes NA 4100 NA NA NA Na NA -
nknown NA - NA NA NA NA NA -
Inknown Hydrocarbon NA - NA NA NA NA NA -
'V olatile Qrganic
(Compounds (8240) - pg/l
1,1-Dichloroethane - NA - - - - - NA
1,2-Dichloroethane - NA - - - - - NA
1,4-Dichlorobenzene - NA - - - . - NA
2-Butanone - NA - - - - - NA
2-Hexanone - NA - - - - - NA
4-Methyl-2-Pentanone - NA - - - - - NA
Acetone - NA - - - - - NA
Benzene 630 NA - - - - - NA
Carbon Disulfide - NA - - - - - NA
I Chloroform - NA - - - - NAa
Ethylbenzene 1300 NA 850 1800 1200 930 1600 NA
Methylene chloride - NA - - - - NA
Tetrachloroethene - NA - - - - - NA
Toluene 13000 NA 740 2000 340 J - 860 NA
Total Xvlenes 6700 NA 4500 9100 5200 5400 7900 NA
Trichloroethene - NA - - - - . NA
‘nknown - NA - - 590 - - NA
Unknown Cyclic Hydrocarbon - NA - - - - - NA
'nknown Hydrocarbon - NA - - 1910 - - NA
HOTS.XLS/ DF-2 Page 25 of 32 51,96




SUMMARY OF ANALYTES DPETECTED IN GROUNDWATER
DEFUELING AREA NO. 2

FORMER WESTOVER AIR FORCE BASE
CHICOPEE, MASSACHUSETTS

LOCATION|  WMW-503 WMW-504  WMW-504 WMWAS04 | . WMW-504° | CWAIW-SBd ¢ [ WAIW.S0S
DATESAMPLED| = 7495 | iysss L. sasme. .| 3mea o) o f e NS e 3 1218789
Semivelatile Organic
Compounds (8270) - pgi
2,4-Dichlorophenol - - - - N - - -
2,4-Dimethylphenol 171 - - 27 - 51 - -
2-Methyinaphthalene 40 - 73 - - 61 74 ’ -
2-Methylphenol 55 - - - - 71 - -
-Methylphenol 63 - - - . 1 . .
Acenaphthene - - - - - - - -
Anthracene - - - - - - - R
Benzo(b)Fluoranthene - - - - - - - -
Benzyl Alcohol - - - - - - - -
is(2-Ethylhexyl)phthalate 101 - - - - 31 -
Di-n-octylphthalate S - ‘ - - - - - -
Dibenzofuran - - - - - - - .
Diethylphthalate - - - . - . R .
Dimethylphthalate - - - R - . N .
Fluoranthene - - - - —_— - - -
Hexachloroethane - - - - - - - -
uorene - - - - - - - -
-Nitrosodiphenvlatnine - - - - - - - -
aphthalene 120 - 120 145 - i10 150 -
Phenanthrene 7 - - - - - - . .
Phenol 10 - - - - . . .
Pyrene - - - - - - - -
Inknown - - - - - . -
nknown Cyclic Hydrocarbon - - - - - - -
Unknown Hydrocarbon - - - - - - - -
Total Petroleum Hydrocarbons NA NA 16000 NA NA - NA NA NA
‘/ - - ]
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SUMMARY OF ANALYTES DETECTED IN GROUNDWATER
DEFUELING AREA NQ. 2
FORMER WESTOVER AIR FORCE BASE
CHICOPEE, MASSACHUSETTS
. LOCATION] =~ WMW-505  [WAMW.505 WMW.-506 WMW-506 [ WMWS06 | oo WMWS06 |0 whMWs0sl | WhMW.so6!
_ - DATE SAMPLED 112894 . TN3/95 . 12/5/89. L Aed3 e oymea b ass s ] sdser | snemen

Volatile Organic '

Compounds (802() - pg/l
1,4-Dichlorobenzene NA NA - NA NA NA - ™A
Ethylbenzene NA NA 1.1 NA NA NA 480 NA
[Toluene NA NA 051 NA NA NA 220 Na
Total Xylenes NA NA 087 NA NA NA 2100 NA
'nknown NA NaA - NA NA NA - NA

nknown Hvdrocarbon NA NA - NA NA NA - NA
‘olatile Organic
[Compounds (8240) - pg/l
1,1-Dichloroethane - B NA - - NA “
1,2-Dichloroethane - - NA - - - NA

1,4-Dichlorobenzene - - NA - - - Na -
2-Butanone - - Na - - - NA -
2-Hexanone - - NA - - - NA -
4-hethyl-2-Pemanone - - NA - - - NA -
Acetone - - NA - - - NA -
Benzene - - NA - - - NA -
[Carbon Disulfide - - NA - - - NA -
Chioroform - - NA - - - NAa -
Ethylbenzene - - NA ’ - 12 - Na -
Methylene chloride 828 - NA 79 B - - NA -
[Tetrachloroethene - NA - - - NA -
[Toluene - NA - - - NA -
[Total Xylenes - - NA - 32 - NA -
[Trichloroethene - - NA - - - NA -
Unknown - - NA - - - NA -
[Unknown Cyclic Hydrocarbon - - NA - - - NA -
Unknown Hydrocarbon - NA - E - NA -

HOTS.XLS/ DF-2
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SUMMARY OF ANALYTES DETECTED IN GROUNDWATER
DEFUELING AREA NO, 2

FORMER WESTOVER AIR FORCE BASE

CHICOPEE, MASSACHUSETTS

DATE SAMPLED

WMW-505

Ty .7 7 S

WMW-505
113095

WAW-506
. 12/5/89

WMW-506:

1728093

W |

" AR194

TWMW-S06 - |-

395

WMW-5061 .
58193

WMW-506]
i 5197920

Semivolatile Organic
Compounds (8270) - pgi
2,4-Dichlorophenol

2 A-Dimethylphenol
2-Methvinaphthalene
2-Methylphenol
14-hiethyiphenol
Acenaphthene

Anthracene.
Benzo{b)Fluoranthene
Benzyl Alcohol
Hbis(2-Eth_v]hex_vl)phthalate
Di-n-octylphthalate
Dibenzofuran
Diethylphthalate
Dimethvlphthalate

Fluoranthene

Hexachloroethane

Fluorene
-Nitrosodiphenylamine
aphthalene

Phenanthrene

[Phenol

Pyvrene
Inknown
'nknown Cyclic Hydrocarbon
Tnknown Hydrocarbon
otal Petroleum Hydrocarbons

NA

NA

NA

NA

NA

NA

3000

Na
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SUMMARY OF ANALYTES DETECTED IN GROUNDWATER
DEFUELING AREA NO. 2

FORMER WESTOVER AIR FORCE BASE
CHICOPEE, MASSACHUSETTS

- LOCATION| WMW-5061. | WMW.S061 | WMW-5061 |  WMW-507 f : WMW-S07 7 | WMW.507* - " WMW.508 - | = WMW.500D

o _DATESAMPLED|  3aisd | opaea | co7asies | ospeior cf o cqpass oo b ansesto | s o] s
Volatile Organic

Compounds (8020) - pgi

1,4-Dichlorobenzene NA NA NA NA NA NA NA NA
Ethyibenzene NA NA NA NA NA NA NA NA
Toluene NA NA NA NA NA NA NA NA
[Total Xylenes NA NA NA NA NA NA NA NA

Inknown NA NA NA NA NA NA . NA NA
";nknowu Hydrocarbon NA NA NA NA " NaA NA NA NA
[Volatile Organic
{{Compounds (8240) - pgil

1,1-Dichloroethane - - - - - - - -
1,2-Dichloroethane - - - - . . -

1,4-Dichlorobenzene - - - - - - - -
2-Butanone - - - - - - - ' -
2-Hexanone - - - - - - - -
4-hfethyl-2-Pentanone - . - . . . N }
Acetone - 1307 140 i1 1} - - -
Benzene - - 13 - - - - 22
hCarbon Disuifide - - - - - - . -
Chloroform - - - - - . -

Ethvlbenzene 1000 1000 610 - - - -

Methylene chioride - - - 13 - - 11 -
[Tetrachloroethene - - - - - . - .
Toluene 330 310 - . ] ; . , )
[Total Xylenes 4400 4500 3400 - - 61 - -
Trichloroethene - - - - - - - -
i.‘n.known - . - - - - - -
lll‘nkno“n Cyelic Hydrocarbon - - - - - - - -
Unknown Hydrocarbon - 4500 - - - - - -
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SUMMARY OF ANALYTES DETECTED IN GROUNDWATER
DEFUELING AREA NO. 2

FORMER WESTOVER AIR FORCE BASE
CHICOPEE, MASSACHUSETTS

LOCATION
DATE SAMPLED

WMW-S051
i 3194

WMW-5061

9122194 . .

WMW-5061
L 13095

WMW-507 -

WMWA0T

71309,

o WMW.508
B R e R I

- WMW-509D
o B892

Semivolatile Organic
Compounds (8270) - pg/l
2,4-Dichlorophenol
2,4-Dimethylphenol
2-Methylnaphthalene
2-Methylphenol «
4-Methylphenol
Acenaphthene

Anthracene
Benzo(b)Fluoranthene
Benzyl Alcohol
is(2-Ethylhexyl)phthalate
Di-n-octylphthalate
Dibenzofuran
Diethylphthalate
Dimethylphthalate

Fluoranthene

Hexachloroethane
Fluorene

-Nitrosodiphenylamine

nknown Cyclic Hvdrocarbon
Unknown Hydrocarbon
otal Petroleum Hydrocarbons

34
37

NA

NaA

gJ
58

oo
27

NA

NA

NA
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SUMMARY OF ANALYTES DETECTED IN GROUNDWATER
DEFUELING AREA NO. 2

FORMER WESTOVER AIR FORCE BASE
CHICOPEE, MASSACHUSETTS

LOCATION!  WMW-Si01 | WMWSier | ~wMwsp | TWMWSD [ WM WMWAD . |0 WMW.sD!
= DATESAMPLED| = 3794 | . 7nses | cSpesr b opmses ) o e :

Volatile Organic

Compounds (8020) - ugAi

1 4-Dichlorobenzene NA NA NA NA NA NA NA
Ethylbenzene NA NA NA NA NA NaA NA
Toluene NA NA NA NA NA NA NA
Total Xylenes NA NA NA NaA NA NA NA

Inknown NA  NA NA NA Na NA NA
Ilt‘nknown Hydrocarbon NA NA NA Na NA NA NA
Volatile Orpanic

Compounds (8240) - pgd

1,1-Dichloroethane - - - . - B )
1,2-Dichloroethane . - - - . . .

1,4-Dichlorobenzene - - - - - 34 .
2-Butanone - - - - - - -
2-Hexanone - - - - - - -
4-Methvl-2-Pentanone - - - - - - .
Acetone - - 93 391 . 22 -
Benzene - 5 6 36 - - 1]
Carbon Disulfide - - - - - - -

oroform - - - - - - .
Ethylbenzene 11 16 13 97 210 17 -
Methylene chloride - - - 0B - - -
[Tetrachloroethene - - - - - - -
Toluene - - - - - o n -
[Total Xylenes 14 - - - - - .
[Trichtoroethene - - 14 31 - 22 37
{Unknown - - - - - -

Unknown Cyclic Hydrocarbon - - - - . .

Unknown Hydrocarbon - - - - - -

HOTS.XLS " DF-2 Page 31 of 32 5196



SUMMARY OF ANALYTES DETECTED IN GROUNDWATER
DEFUELING AREA NO. 2

FORMER WESTOVER AIR FORCE BASE

CHICOPEE, MASSACHUSETTS

lr ... .. _DATESAMPLED

LOCATION|  WNW.S101

e oo

WMW-5101

13095,

WMW-5D

L sper b 10893

UWMWSD
713095

2,4-Dichlorophenol
2,4-Dimethylphenol
2-MethyInaphthalene
2-Methylphenol

Benio(b)Fluoranthene
[Benzyl Alcohol
is(Z-Eﬁlylhex}'l)phﬂialate
Di-n-octylphthaiate

Jaknown Hydrocarbon

inknown Cyclic Hydrocarbon

[Total Petroleum Hydrocarbons

NA

NA

NA

NA

NA

NA

NA
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SUMMARY OF ANALYTES DETECTED IN SOIL
PUMPHOUSE NO. 6
FORMER WESTOVER AIR FORCE BASE
CHICOPEE, MASSACHUSETTS
_LOCATION|  WMW-461 WMW-A01 7§ - WMW-402 | WMWA02 T WMW:403 0| ¥ 137 WSB-401. ©| - WSB-401: . WSB-402
DATESAMPLED| 32518 nsis | w18 2518 - | 52518 70 masea oo osased 32504
: DEPTH 10-12 20-22 A2 3022 ] 1D - e 20:02°
[Volatile Organic
Compounds (8240) - ng'kg
1,1,1-Trichleroethane 3} 2] - - - - - -
Acetone 18 34 - - 18 47 - - 28
Ethylbenzene - - - 23000 J - - - - -
Methylene Chloride 10 B 12 B 7B 250000 B - 15 B 8 - 8
[Toluene - - - 8400 J - - - - -
[Xvienes (total) - - - 150000 - - - 1900 J
Semivolatile Organic
J[Compounds (8270) - pg/kg
2-Methylnaphthalene NA NA NaA 2800 NA NA NA NA NA
ibis(2-Ethylhexyl)phthatate NA NA NA 170 JB NA NA NA NA NA
[Naphthalene NA NA NA 2000 NA NA NA Na NA
Phenanthrene NA NA NA - NA NA NA NA NA
[Total Inorganics - mg/kg
Arsenic NA - NA NA NA NA NA NA NA
Barium NA 22.1 NA NA NA NA NA NA NA
Cadmium NA 0.47 NA NA NA NA NA NA NA
Chromium NA 5.09 NA NA NA NA NA NA NA
Lead NA - NA NA NA NA NA NA NA
Mercury NA 0.19 NA NA NA NA NA NA NA
[Total TICs - mg/kg - - - 330.9 - - - 250 -
SOILHOTS.XLS Page 1 3196



SUMMARY OF ANALYTES DETECTED IN SOIL
PUMPHOUSE NO. 6

FORMER WESTOVER AIR FORCE BASE
CHICOPEE, MASSACHUSETTS

LOCATION]  WsB402 - “WSB-403 WSB-403 - ] WSB-4047:
'DATESAMPLED| - 32504 | 32504 32504 . 32504
DEPTM| 2022 0 o ocodeadc | 2030 AR

Z..'i:'“."si';._aosi' :

Volatile Organic
Compounds (8240) - pg/kg
1,1,1-Trichlorosthane - . - - - - .

Acetone 51000 J 20 B 3B 13B - 26 36
Fthylbenzene 120000 - - - - - -
Methvlene Chloride - 6 6 3] - 8B 13 B
[Toluene 100000 - - - - “ -
X vlenes (iotal) 630000 - - - - -

Semivolatile Organic

Compounds (8270) - pg/kg

2-Methylnaphthalene NA NA NA NA NA NA NA
1 is(2-Ethylhexybphthalate NA NA NA Na NA NA NA

aphthalene NA NA NA NA NA NA NA

Phenanthrene NA NA NA NA NA NA NA

Total Inorganics - mg/kg

Arsenic NA NA NA NA NA Na NA
Barfum NA NA Na NA NA NA NA
Cadmium NA NA NA NA NA NA NA
} Chromium NA NA Na NA NA NA NA
Lead NA NA NA Na NA NA NA
Mercury Na NA NA NA Na NA NA
ITotal TICs - mg/kg 4400 - . . 241 - NA
SOILHOTS.XLS ) f_ave 2 . <10
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SUMMARY OF ANALYTES DETECTED IN SOIL
PUMPHOUSE NO. 3
FORMER WESTOVER AIR FORCE BASE
CHICOPEE, MASSACHUSETTS
LOCATION|  WMW-301 WMIWV:301 WMW-302 COWMWS3(2 WMW-303 - | - WMW-303 . b T WSBL301 WSR-301
'DATE SAMPLED|  1229/88 122088 | 1nwss . L - 12n9m8 123088 0133088 o aanome | 1208
DEPTH] 1043 202 ) o] 2092 anz L .
Volatile Organic
Compounds (8240) - pgrkg
t,1,1-Trichloroethane 16 31 16 32 - NA - - -
2-Butanone (MEK) - i4 g} 11 - NA - - -
Acetone 48 B 140 B 92 B 120 B 73 NA - - 19 B
Ethylbenzene - - . - - NA - - -
Methylene Chloride 35B 62 B 2B 54 B - NA - 40 8
Tetrachloroethene - - 4] - NA - - -
Toluene - - - - NA - 1] 11
[Xylenes {total) - - - - - NA - - -
Semivolatile Organic
Compounds (8270) - pg/hkg
2-Methylnaphthalene Na NA NA NA NA - NA Na NA
[bis(2-Ethylthexyl)phthatate NA NA NA NA NA 83 IB Na NA NA
[Naphthalene Na NA NA NA NA - NA NA NA
Phenanthrene NA NA NA NA NA - NA NA NA
[Total Inorganics - mg/kg
Arsenic NA Na NA NA NA - NA NA NA
Barium NA NA NA. NA NA 19.4 NA NA NA
Cadmium NA NA NA NA NA 0.5 NA NA NAa
Chromium NA NA NA NA NA 572 NA NA NA
Lead NA NA NA NA NA 1.42 NA NA NA
Mercury NA NA NA NA NA - NA NA NA
Total TICs - mg/ke - - - - - 1 270 - -
SOILHOTS.XLS Page 3 5196
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SUMMARY OF ANALYTES BETECTED IN SOIL

PUMPHOUSE NO.3

FORMER WESTOVER AIR FORCE BASE

CHICOPEE, MASSACHUSETTS

- LOCATION WSB-303 | WSB-302 . WSB303 o
DATESAMPLED| 122188 |- . 12188 |
... - DEPTH| . 0 b 303
‘olatile Organic
Compounds (8240) - pg/kg
1,1,1-Trichioroethane - - - -
2-Butanone (MEK) - - - -
Acetone 36 B 1200 81 -
Ethylbenzene - 20000 - 1000
|IMethylene Chloride 5B - 10 -
eirachlorocthene - - - -
[Toluene - 8200 - -
[Xylenes (total) - NA - 3400
Semivolatile Organic
(Compounds (8270) - png/kg
[2-Methylnaphthalene NA NA NA NA
is(2-Ethylhexyliphthalate NA NA NA NA
aphthalene NA NA NA NA
Phenanthrene NA NA NA NA
otal Inorganics - mg/kg
Arsenic NA NA NA NA
Barium NA NA NA NA
Cadmium NA NA NA NA
(Chromium NA NA NA NA
Lead NA NA NA NA
Mercury NA NA NA NA
otal TICs - mg/kg 0.168 880 - 1700
1 { 1 [ S ¢ [
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SUMMARY OF ANALYTES DETECTED IN SOIL
PUMPHOUSE NO. 1
FORMER WESTOVER AIR FORCE BASE
CHICOPEE, MASSACHUSETTS
LOCATION|  WMW-101 WMW-101 WMW-102 WMW-102. 0|, WaMWog024 CWSB-101. | WSBd0f | . WSBa02 WSB-102
DATE SAMPLED|  12/28/88 12/28/88 12/28/88 122888 |0 aznsss b a3i9i88 o [0 1ok 22008 | 1220088
. DEPTH 1012 3022 10430 B Rl B = var o NS |15 ¢ N LA R PR U e 2
[Volatile Organic
Compounds (8240) - pg/kg
1,1,1-Trichloroethane i8 - 11 10 NA - - - -
Acetone 15 B 3% 8 JB 2l B NA 56 B - 17 B 42 B
Methylene Chloride 12 B 4] 11 B 13B NA 3 22 1B 2] 213
Tetrachloroethene 3) - - NA - - - -
Toluene 2] - - NA 1} - 1] 117
Semivolatite Organic
{{Compounds (8270} - pgika
2-Aethylnaphthalene NA Na NA NA - NA NA NA NA
is(2-Ethylhexylphthalate NA NA NA Na 75 JB Na NA NA NA
aphthalene NA NA NA NA - NA NA NA NA
Phenanthrene NA NA NA NA - NA NA NA NA
Total Inorganics - mg/'kg
Arsenic NA NA NA NA - Na NA NA NA
Barium NA Na NA NA 219 NA NA NA Na
Cadmium NA NA NA NA - NA NA NA NA
Chromium NA NA N4 NA 5.97 NA NA NA NA
Lead NA NA NA NA - NA NA NA NA
Mercury NA NA NA NA 0.12 NA NA NA NA
[Total TICs - mg/kg - - - - 2.7 - - -
SOILHOTS.XLS Page 5 5196
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SUMMARY OF ANALYTES DETECTED IN SOIL
PUMPHOUSE NO. 1

FORMER WESTOVER AIR FORCE BASE
CHICOPEE, MASSACHUSETTS

- LOCATION
.. DATESAMPLED|- - 1272
b DERTHE 104

WSB103

[Volatile Organic
Compounds (3240) - pg/kg
1,1,1-Trichloroethane - .

Acetone - -
Methylene Chloride 37 47
[Tetrachlorocthene - -
Toluene - 11
Semivolatile Organic
‘'ompounds (§270) - pg/ke
2-Methytnaphthalene NA NA
is(2-Ethythexyl)phthalate NA NA
aphthalene NA NA
Phenanthrene NA NA

[Total Inorganics - mg'kg

Arsenic NA NA
Barium NA NA
Cadmiuvm NA NA
Chromium NA NA
Lead NA NA
hercury NA NA

Total TICs - mg/kg - -

<1 04




SUMMARY OF ANALYTES DETECTED IN SOIL
DEFUELING AREA NO. 2

FORMER WESTOVER AIR FORCE BASE
CHICOPEE, MASSACHUSETTS

LOCATION]  WMW-501 WMW-501 WMW-502 WMW.502 WMW-503 WMW-503 | WSB-S01-
DATE SAMPLED 32511 32511 32511 3811 - 33512 o fT o omsie | 32498
' DEPTH] 10-12 20.22 1012 2023 1807 e e b 103
Volatile Organic
Compounds (8240) - pgikg
4-Methyl-2-pentanone - - - - - NA - -
Acetone 38 - - 28 9 Na 19 7
Benzene - - - - - NA - -
Ethvibenzene - 360 7 - 2] - NA - -
Methvlene Chleride 9 B 2300 B 60 B 68 B 26 NA 29 B -
Toluene 17 770 - 3 - NA 3 -
[Xvlenes (total) - 2200 - - - NA - -
Semivelatile Organic
Compounds (8270) - ng/kg
2-Methyinaphthalene NA NA NA NA NA - NA NA
is(2-Ethylhexyl)phthalate NA NA NA NA NA 76 JB NA Na
aphthalene NA NA NA NA NA - NA NA
Phenanthrene NA NA NA NA Na - NA NA
Total Inorganics - mg/kg
Arsenic NA NA NA NA NA 1.84 NA NA
Barium NA NA NaA NA NA 22.8 NA Na
(Cadmium NA NA NA NA NA 0.57 NA NA
Chromium NA NA Na NA NA 6.12 NA NA
Lead NA NA NA NA NA - NA NA
Mercury NA NA Na NA Na - NA NA
Total TICs - mgikg . 11 . y . 0.7 . 0.023
SOILHOTS.XLS Page 7 3196




SUMMARY OF ANALYTES DETECTED IN SOIL
DEFUELING AREA NO. 2

FORMER WESTOVER AIR FORCE BASE

CHICOPEE, MASSACHUSETTS

LOCATION] .  WSB-501 - WSB-502 - WSB-502 WSB-503 -] WSBS10 [ WSB.510 -
DATE SAMPLED 32498 32498 32498 32408 3439 34303
_ DEPTH[ . 2032 1013 3033 1 1o 2022
Volatile Organic
Compounds (8240) - ngfkg
4-Methyl-2-pentanone 3300 - - - - - - -
Acetone 880 14 - - 23 65 - -
Benzene - - - - - - - 32
Ethylbenzene 2300 - 9200 - - - 48
Methylene Chioride 3703 417 - 7 8 - - -
oluene 1200 6 4900 11 - - - 380
ylenes (total) 13000 - 30000 - 9 62 8700 270
Semivolatile Organic
[Compounds (8270) - pg/kg
2-MethyInaphthalene NA NA NA NA NA NA NA NA
is(2-Ethyihexylyphthalate NA NA NA NA Na NA NA NA
aphthalene NA NA NA NA NA NA NA NA
Phenanthrene NA NA NA NA NA NA NA NA
[Total Inorganics - mg/kg
Arsentc Na NA NA NA NA NA NA NA
Barium NaA NA Na NA NA Na NA NA
Cadmium NA NA NA NA NA NA NA NA
Chromivm NA NA NA NA NaA NA NA NA
Lead NA NA NA NA NA NA NA NA
Mercury NA NA NA NA NA NA NA NA
Toial TICs - mg/kp 410 - 124 - 0.037 - -
SOILHOTS.XLS Page § ‘ =g
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SUMMARY OF ANALYTES DETECTED IN SOIL

DEFUELING AREA NO. 2

FORMER WESTOVER AIR FORCE BASE
CHICOPEE, MASSACHUSETTS

LOCATION| ~ WSB-511 T WSBSL3:
DATESAMPLED| 34393 | 34393

pEPTH| . caem b
Volatile Organic
Compounds (8240) - ngkg
4-Methyl-2-pentanone - - .
[Acetone - - 21
[Benzene - - .
Ethylbenzene - - 18
Methylene Chloride - - .
[Toluene 7 - 140
X ylenes (total) - - 130
Semivolatile Organic
Compounds (8270) - pa’kg
2-Methylnaphthalene NA NA NA
bis(2-Ethylhexyl)phthalate NA NA NA
Naphthalene NA NA NA
[Phenanthrene NA NA NA
[Total Inerganics - mg/kg
Arsenic NA NA NA
Barium NA NA NA
Cadmium NA NA NA
Chromium NA NA NA
Lead NA NA NA
Mercury NA NA NA

otal TICs - mg/kg

Page 9
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APPENDIX B

O’REILLY, TALBOT, AND OKUN SITE ASSESSMENT DATA FOR
PROPERTY TRANSFER TO U.S. TSUBAKI, INC.

ABB Environmental Services, Inc.

RAQ-NAT.WP 9904-03



Client ID: SB-8/5-7
Lab ID No: AA51996

Matrix: Soil
Sampled on04/30/96
Received on 05/01/96

QC and Data Review by " DDR

SPECTRUM ANALYTICAL, INC.
Laboratory Report

O'R&T&O

MD

Location: Chicopee
Client Job No.: 182-0103

Preservative: Refrigeration
Container : 1 Glass Soil Jar

Condition of Sample as Received: Satisfactory

Delivered by: Client

Parameter

Benzene
Bromodichloromethane
Bromoform

Carbon tetrachloride
Chlorobenzene
Chloroform
Dibromochloromethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,1-Dichloroethane
1.2-Dichloroethane
1,1-Dichlorcethene
trans-1,2-Dichioroethene
1,2-Dichloroprupane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene

Methylene chioride
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
m.p-Xylenes

o-Xylene

Methyl-t-burvl ether

BFB Surrogate Recovery (%)
p-DFB Surrogate Recovery (%)
CL.B-d5 Surrogate Recovery (7%)

% Solids

Volatile Organics
EPA Methods 624/ 8240

Result (in ug/Kg)

Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
80

50

Not detected

91
107
104

MDL

50
50
50
50
50
50
50
50
50
50

50
50
50
50
50
50
50
50
125
50
50
50
50
50
50
50
100
50
50

0.3

Extracted Analyzed Analyst

05/02/96
05/02/96
05/02/96
05/02/96
05/02/96
05/02/96
05/02196
05/02/96
05/02/96
05/02/96
05/02/96
05/02/96
05/02/96
05/02/96
05/02/96
05/02/96
05/02/96
05/02/96
05/02/96
05/02196
05/02/96
05/02/96
05/02/96
05/02/96
05/02/96
0510296
05/02/96
05/02/96
05/02/96

05/02/96
0520296

05/02/96

05/02/96

05/02/96
05/02/96
05/02/96
050296
05/02/96
05/02/96
05/02/96
05/02/96
05/02/96
05/02/96
05/02/96
05/02/96
05/02/96
05/02/96
05/02/96
05/02/96
05/02/96
05/02/96
050296
05/02/96
05/02/96
05/02/96
05/02/96
05/02/96
05/02/96
05/02/96
05/02/96
05/02/96
05/0296

05/02/96
15/0296

05/02:96

05/02:96

GM
GM
GM
GM
GM
GM
GM
GM
GM
GM
GM
GM
GM
GM
GM
GM
GM
GM
GM
GM
GM
GM
GM
GM
GM
GM
GM
GM
GM

GM
GM

GM

M



SPECTRUM ANALYTICAL, INC.
Laboratory Report

Client ID: SB-8/S8-7
Lab ID No: AA51996

Location: Chicopee
Client Job No.: 182-0103

Matrix: Soil

Collected: 04/30/96 O'R&T&O
Received on 05/01/96 MD

QC and Data Review by ' DDR

Preservative: Refrigeration

Container : 1 Glass Soil Jar

Condition of Sample as Received: Satisfactory
Delivered by:  Client ’

Total Petroleum Hydrocarbons by GC

Modified EPA Method 8100
Pa‘rameter Result (mg/Kg) MDL '
Extracted Analyzed Analyst

Total Hydrocarbons (GC) Not detected 05/02/96  05/03/96 ATP
Fingerprint based quantificationf
Gasoline Not detected 40 05/02/96 05/03/96 ATP
Fuel O1l #2 Not detected 40 05/02/96 05/03/96 ATP
Fuel Oil #4 Not detected 40 05/02/96  05/03/96 ATP
Fuel Oil #6 Not detected 80 05/02/96  05/03/96 ATP
Motor Qil Not detected 80 05/02/96  05/03/96 ATP
Ligroin Not detected 40 05/02/96  05/03/96 ATP
Aviation Fuel Not detected 40 05/02/96  05/03/96 ATP
Other Oil Not detected 80 05/02/96  05/03/96 ATP
Unidentified Not detected 05/02/96  05/03/96 ATP
% Solids 81.5 0.1 05/02/96  05/02/96 M

Petrcleum identification is determined by comparing the GC fingerprint obtained from the sample with a
library of GC fingerprints obtained from petroleum products. Possible match categories are as follows;

Gasoline - includes regular, unleaded, premium, etc.

Fuel Oil #2 - includes home heating oil, #2 fuel oil and diesel.

Fuel Qil #4 - Includes #4 Fuel il

Fuej Qil #6 - includes #6 oil and bunker "C” oil.

Motor Oil - includes virgin and waste automobile oils.

Ligroin - includes mineral spirits, petroieum naphtha, vimé&p naphtha.
Awviation Fuels - includes Kerosene, Jet A and JP-4,

Other Oil - includes cutting and lubricating oils.

Factors such as microbial degradation, weathering and solubility generally prevent specific identification
within a petroleum category. A finding of "unidentified” means that the sampie fingerprint was characteristic of a
petroleum product, but could not be matched to a fingerprint in the library.

After fingerprint identification, the amount present in the sample is quantified using a calibration curve
prepared from a petroleum product of the same category as the identified petroleum. Unidentified petroleum
is quantified using a petroleum calibration that approximates the distribution of compounds in the sample.

A * in the results column indicates the petroleum calibration used to quantify unidentified samples.



Spectrum Amnalytical, Inc.
Laboratory Report Supplement

-

References
Methods for the Determination of Organic Compounds in Drinking Water. EPA-600/4-88/039. EMSL 1988,
Methods for Chemical Analysis of Water and Wastes. EPA 600/4-79-020. EMSL 1983.
Methods for Organic Chemical Analysis of Municipal and Industrial Wastewater. EPA 606/4-82-057. EMSL 1932,
Test Methods for Evaluating Solid Waste. Physical/Chemical Methods. EPA SW-846, 1936.
Standard Methods for the Examination of Water and Wastes. APHA-AWWA-WPCF. 16th Edition. 1985,
Standard Methods for Comparison of Waterborne Petroleum Oils by Gas Chroma.tography. ASTM D 3328, 1982,
Qil Spill Identification System. U.S. Coast Guard CG-D-52-77, 1977.
Handbook for Analytical Quality Controlin Water and Wastewater Laboratories. EPA 600/4-79-01%. EMSL 1975

Choosing Cest-Effective QA/QC (Quality Assurance/Quality Control) Programs for Chemical Analyses. EPA
600/4-85/056. EMSL 1985,

Report Notations
Not Detected, = The compound was not detected at a concentration
Nect Det, ND or nd egqual tc or above the established method detection
dimit.
WC = . Not Calculated

Vor = Velatile Organic Analysis
BFrg = 4-Bromofluorobenzene fan EPA 624 Surrogete)
p-DFB = 1,9-Diflucrobenzene {an EPA 624 Surrcgate)
CLB-d5 = Chlorcbenzene-ds (an EPA 624 Surrogate)
BCP = Z2-Bromo-l-chloropropane (an EPA 601 Surrogate)
TFT = a,a,a-Trifluorotoluens (an EPA 602 Surrogate)

Decachlorobipheayl =  (An EPA 608/8050 Surrogate )

efiniti

Surrogate Recovery = The recovery (expressed as a percent) of a non method analyte (see surrogates listed above)
added to the sample for the purpose of monitoring system performance.

Matrix Spike Recovery = The recovery (expressed as a percent) of method analytes added to the sample for the
purpose of determining any effect of sample compeosition on analyte recovery.

Laboratory Replicate = Two sample aliquots taken in the analytical laboratory and analyzed separately with
identical procedures. Analyses of laboratory duplicates give a measure of the precision associated with laboratory
procedures, but not with sample collection, preservation, or storage procedures.

Ficld Duplicate = Two separate sampies collected at the same time and place under identical circumstances and ‘
treated exactly the same throughout field and lzboratory procedures. Analysis of Field duplicates give a measure of the
precision associated with sample collection, preservation and storage, as well as with laberatory procedures.

Relative Percent Difference (% RPD) = The precision measurement obtained on duplicate/replicate analyses.
“%RPD is calculated as

%RPD = fvaluel - valued! * 100%

ave. valuc



SPECTRUM ANALYTICAL, INC.

Laboratory Report

Client ID: SB-8 Location: Chicopee, MA ;
Lab ID No: AA52386 Client Job No.: J1820103 -
Sampiod 0R05/07/96 by O'R&T&O Conamer . 2 VoAV HC -
Received on 05/08/96 by MD Condition of Sample as Received: Satisfactory
QC and Data Review by , Delivered by:  Client
Volatile Organics i
EPA Methods 624/ 8240
Parameter Result (inug/L) MDL Analyzed Anaiyst
Benzene Not detected 10 05/09/96 SC -
Bromodichloromethane Not detected 10 05/09/96 SC
Bromomethane Not detected 10 05/09/96 SC
Bromoform Nozt detected 10 05/09/96 SC w=
Carbon tetrachloride Not detected 10 05/09/96 SC
Chiorobenzene Not detected 10 05/09/96 SC
Chloroethane Not detected 50 05/09/9¢6 SC  wwi
Chioroform Not detected 10 05/09/96 SC
Chloromethane Not detected 50 05/09/96 sC
Dibromochloromethane Not detected 10 05/09/96 SC
1,2-Dichiorobenzene Not detected 10 (5/G9/96 SC
1,3-Dichlorobenzene Not detected 10 05/09/96 SC
1,4-Dichlorobenzene Not detected 10 05/09/96 SC e
1,1-Diichlorcethane Not detected 10 05/09/96 SC
1,2-Dichloroethane No1 detected 10 05/09/96 SC
1,1-Dichloroethene Not detected 10 05/09/96 SC s
trans-1,2-Dichloroethene Not detected 10 (5/09/96 SC
1,2-Dichloropropane Not detected 10 05/09/96 sC
cis-1,3-Dichloropropene Not detected 10 05/09/96 SC
trans-1,3-Dichloropropene Not detected 10 05/09/96 sC
Ethylbenzene 570 10 05/09/96 S5C
Methylene chioride Not detected 25 05/09/96 5C
1,1,2,2-Tetrachloroethane Not detected 10 05/09/96 SC
Tetrachloroethene Not detected 10 : 05/09/96 SC
Toluene 640 10 ' 05/09/96 SC o
1,1,1-Trichloroethane Not detected 10 05/09/96 SC
1,1,2-Trichloroethanc Not detected 10 05/09/96 SC
Trichloroethene “Not detected 10 05/09/96 SC
Trichlorofluoromethane Not detected 10 05/09/96 SC
m,p-Xylenes 1,400 20 05/09/96 SC
©o-Xvlene 570 10 05/09/96 SC
Vinyl chloride Not detected 10 _ 05/09/96 SC
Methyl-t-butyl ether 140 10 ' 03/09/96 SC
e
BFB Surrogate Recovery (%) 102 05/09/96 SC
p-DFB Surrogate Recovery (%e) 97 05/09/96 SC
CLB-d5 Surrogaic Recovery (72) 98 05/09/96 ST



Client ID: SB-8

SPECTRUM ANALYTICAL, INC.

Lab ID No: AA52386

Ma

v MD

QC and Data Review by HT

Laboratory Report

trix: Water
Collected: 05/0706 by O’'R&T&O
Received on 05/08/96

Location: Chicopee, MA
Client Job No.: J1820103

Preservative: Refrigeration

Container

ber Glass Liter

Condition of Sample as Received: Satisfactory

Delivered by:  Client

Parameter

Total Hydrocarbons (GC)

Total Hydrocarbons by GC

Fingerprint based quantification:

Gasoline
Fuel Oil #2

‘Fuel Oil #4

Fuel Qil #6
Motor Qil
Ligroin
Aviation Fuel
Other Oil
Unidentified

Modified EPA Method 8100
Result (mg/L) MDL
22
22 0.2
Not detected 0.4
Not detected 0.7
Not detected 0.7
Not detected 0.7
Not detected 0.4
* 0.4
Not detected 0.7
22

Extracted
05/13/96

05/13/96
05/13/96
05/13/96
(5/13/96
05/13/96
05/13/96
05/13/96
05/13/96
05/13/96

Analyzed

05/14/96

05/14/96
05/14/96
05/14/96
05/14/95%
05/14/9%
05/14/96
05/14/96
05/14/96
05/14/96

Analyst
ATP

ATP
ATP
ATP
ATP
ATP
ATP
ATP
ATP
ATP

library of GC fingerprints obtained from petroleum products. Possible match categories are as follows;

Gasoline - includes regular, unleaded, premium, ete.

Fuel Qil #2 - includes home heating oil, #2 fuel oil and diesel.
Fuel Qil #4 - Includes #4 Fuel Qil.

Fuel Oil #6 - includes #6 oil and bunker "C" oil.
Motor Oil - includes virgin and waste automobile.
Ligroin - includes mineral spirits, petroleum naphtha, vmé&p naphtha.
Aviation Fuels - includes Kerosene, Jet A and JP-4.

Other Qil - includes lubricating and cutting oil and silicon oil.

Factors such as microbial degradation, weathering and solubility generally prevent specific identification

Petroleum identification is determined by comparing the GC fingerprint obtained from the sample with a

within a petroleum category. A finding of "unidentified” means that the sample fingerprint was characteristic of a

petroleumn product, but could not be matched to a fingerprint in the library.

Aftrer fingerprint identification, the amount present in the sample is quantified using a calibration curve
prepared from a petroleum product of the same category as the identified petroleum. Unidentified petroleum
is quantified using a petroleum calibration that approximates the distribution of compounds in the sample.

A * in the results column indicates the petrojeum calibration used to quantify unidentified samples.



Matrix Analytical, Inc.

106 South Street
Hopkinton, MA 01748-2295
I (800) 362-8749

FINAL

REPORT

Client Information
Account: O'Reilly, Talbot & Okun Assoc.,Inc. Project Name: OTO (5-7-96)
Address: 58A Bond St Project Number: J182-01-02
E. Longmeadow, MA 01128 Project Manager: B.Nichelson
Sampler Name: O'Reilly, Talbot & Okun Assoc. Inc
Sample Informarion
Lab ID: 61282079-008 Date Sampled: 05/07/96
Client ID: $B-8 Date Received: 05/07/96 : 0
Matrix: Water Date Repored: 05/16/96
Detection Method Date
Analytical Parameter Resuit Unit Limit No. -Analyst Anajyzed
SAMPLE PREPARATION
Meral Digestion 05/08/96 3015
Mercury Digestion 05/09/96 747017471
TRACE METALS
Amtimony ND mg/i 0.003 204.2 kb 05/10/96
Arsenic ND mg/l 0.005 206.3 th 05/14/96
Beryllium ND tog/! 0.002 200.7 th © 05/15/96
Cadmium ND mg/l 0.001 213.2 kb 05/15/96
Chromium ND mg/l 0.02 200.7 th 05/15/96
Copper ND mg/} 0.04 200.7 th 05/15/96
Lead 0.005 mg/l 0.001 2392 kb 05/15/96
Mercury ND mg/t 0.001 245.1 mm 05/09/96
Nickel ND mg/l 0.01 200.7 th 05/15/96
Selenium ND mg/l 0.005 270.3 th 05/14/96
Silver ND mg/l 0.007 200.7 th 05/10/96
Thatfium ND mg/l ¢.001 279.2 kb 05/10/96
Zine ND mg/l 0.05 200.7 th Q5/15/96

Page I



APPENDIX C

TIGHE & BOND FIGURES AND TPH DATA FOR WESTOVER INTERCEPTOR
SEWER PROJECT

ABB Environmental Services, Inc.

RAO-NALWP 9904-03
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ON-SITE TPH ANALYSES
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~  TETRA-K TESTING

TOTAL PETROLEUM HYDROCARBON REPORT

CUENT:

113) 8 a 30hy

PROJECT:
Tighe & Bond Engineers Westover interceptor
53 Southampton Road Chicopee, MA
— |Westfield, MA 01085
H Sample Matrix: SOIL
"RESULTS _
SAMPLE COLLECTION ANALYSIS TPH CONC.
o SAMPLE DEPTHft) DATE DATE mg/kg
B-1 S-1 14-16 377/91 3/7/91 16
B-18-2 16-18 arre1 3/7/91 12
-~ B-18-3 18-20 3/7/81 3/7/91 16
B-1S-4 20-22 3/7/91 3/7/91 18
B-18-5 22-24 3/7/91 37191 14
- B-2 S-1 14-16 3/7/91 3/7/91 9.6
B-2 S-2A 16-17 3/7/81 3/7/91 9.6
B-2 §-28B 17-18 3/7/91 3/7/91 3200
B-2 83 18-20 377191 377/91 3400
- B-2 S-4 20-22 37/81 3/7/81 640
B-2 -5 22-24 3/7/91 3/7/91 1300
B-3 S-1 14-18 Vv 3/7/91 317191 13
— B-3 8-2 16-18 3/7/91 3/7/91 8.0
8-3 8-3 18-20 377/91 3/7/81 8.0
: B-3 S-4 20-22 317791 3/7/91 5.6
— B-3 S-5 22-24 377191 377/914 . 8.0
B-4 S-1 14-16 37191 3/7/91 © 52
B-4 S-2A 16-17 . 8/7/91 3/7/91 ND
B4 S-2B 17-18 . 37/91 3/7/91 79
- B-4 S-3 13-20 ¥s/7/91 3/7/91 1200
B-4 S-4 20-22 317/81 3/7/91 370
‘ B-4 S-5 22-24 3/7/91 377191 30
— B-5 S-1 14-16 3/7/91 3/7/91 9.2
B-58-2 16-18 37191 3/7/91 11
B-5 S-3 18-20 377191 277181 1000
— B-5 5S4 20-22 317/81 37191 12000
: B-5 5.5 22-24 3/7/91 3/7/91 1000
B-6 S-1 14-16 3/7/91 3/7/91 14
B-3 §-2 16-18 3/7/91 377191 18
‘,‘ B-6 8-3 18-20 3/7/91 37191 50
B-654 20-22 3/7/91 3/7/91 1900
B-6S-5 22-24 37/91 3/7/91 1600
g" METHOD: _
‘ analyals was conducted in a mobile laboratory using a HORIBA OCMA 220 Infra red Spectrophotometer.
8ample extraction was conducted using the shaker method and 1,1,2-Trichlore-1,2,2-Trifiucroethane
- ant,

N ;
Reviewed byzg: éé > SS Eﬁ

Westlield Executive Park
53 Scuthampton Rgac
westiield, MA 01085
TEL. 413-562-9193
FAX. 413-582-8317




APPENDIX D

FATE AND TRANSPORT MODELLING FOR PLUMES AT FORMER
WESTOVER AIR FORCE BASE

ABB Environmental Services, Inc.

RAO-NA1.WP 9904-03
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APPENDIX D

Introduction. Past leaks of primarily fuel-related compounds at the former Westover
AFB have resulted in the formation of several groundwater plumes that are slowly
migrating toward Cooley Brook, a tributary of the Chicopee River. Several of these
plumes have been investigated, with further work planned to completely delineate others.
For the plumes that have been identified, it has been suggested that natural attenuation
of the plumes is occurring, i.e., primarily through biodegradation of the contaminants in
both soils and groundwater. This has been surmised based on the limited extent of the
plume relative to the normally expected migration rates based on estimates of
groundwater seepage rates, and the growing evidence reported in the literature of the
importance of natural attenuation relative to the eventual fate and potential risk posed
by fuel-related compounds in groundwater. Most of the work has focussed on the
aromatic compounds benzene, toluene, ethylbenzene, and xylenes (BTEX), but the
mechanism is common to the degradation of other fuel-related compounds as well as
many other organic compounds for which degradation has been identified and quantified
in ranges of probable reaction rates.

Purpose. The purpose of this memorandum is to report results of modeling conducted
for four plumes (Pumphouses #1, #3, and #6, and Defueling Area #2) identified at the
former Westover AFB. This modeling was conducted to estimate potential
concentrations of selected compounds identified in these plumes at points of discharge at
Cooley Brook. The calculations provide estimates of concentrations in groundwater at
the point of discharge, of pore water concentrations in Cooley Brook sediments, of
concentrations on the sediments due to partitioning, and of potential concentrations of
each plume when mixed with the surface water stream.

The modeling conducted has assumed relatively conservative values for retardation and
degradation rates, and, based on observations that plume concentrations appear to have

. stabilized, likely over-estimates potential effects on Cooley Brook for degradable organic

compounds. Selection of parameter values is discussed in the following sections.

Model selection and model input data. The analytical fate and transport model AT123D
(Yeh, 1981) was selected as appropriate to the level of available information and the
required transport mechanisms to be evaluated. AT123D, although an older model, has
remained a versatile assessment tool and is incorporated in USEPA’s GEMS (Graphical
Exposure Modeling System) risk assessment system of programs {General Sciences
Corporation, 1989). This model provides estimates of concentrations in groundwater at
the point of discharge. Calculations made to estimate concentrations in sediments and
surface water are described later in this memorandum.

ABB Environmental Services, Inc.

RAO-NALWP ’ 9904-03



APPENDIX D

Needed model input information includes: source area definition; groundwater flow data
(assuming a uniform flow field); dispersion characteristics of the plumes; reaction rates
of the chemicals; retardation properties of the aquifer for specific compounds; time-
frame for the simulation; and distances to receptor locations. The sources of data and
values input to the model are discussed in the following paragraphs.

Source areas for the four plumes have been inferred from limited soil data and the
configuration and extent of the plumes themselves. In some areas, it appears that the
residual sources in soils have been nearly completely attenuated. For purposes of the
modeling, it appeared that source areas for each of the three pumphouse plumes were
quite similar, and have been taken as 80 feet wide by 60 long (in the direction of
groundwater flow). Thus, one model setup can be used to evaluate each of these three
plumes, the difference being the distance to the receptor location, Cooley Brook. For
the Defueling Area #2, the plume is somewhat wider, and a source area of 140 feet wide
by 60 feet long has been assumed in the model. The extent and size of the source areas
is based on interpretations of BTEX compounds only. While other compounds have
been detected within these areas, it is unlikely that they share a similar and so extensive
a source area. However, to simplify the analysis and to be conservative for these lesser
and more sporadically detected compounds, the BTEX plume source area has also been
assumed for these other compounds.

For the few inorganic parameters considered (calcium, iron, manganese, sodium and
nitrate), a coincident distribution with the fuel plume was assumed. While iron and
manganese may likely be present as the result of anaerobic degradation of the fuels, with
these metals acting as electron acceptors in the reaction, and hence may be present in a
similar distribution as the fuel related contaminants, the presence of calcium, sodium and
nitrate may not be directly related to the fuel plumes, but may be derived from road
salting or fertilizer applications in the area. For purposes of this analysis, however, they
have been assumed to be subject to the same conditions as the fuel-related contaminants
in groundwater but with no degradation assumed.

Residual source mass transfer rates are not known, but the model is linear in that an
initial concentration that produces a given concentration when modified by some
proportion, will see the same proportional variation in the final concentration. For
example, if an initial concentration of 10 ppm produces a receptor location concentration
of 1 ppm, then an initial concentration of 20 ppm will produce a receptor concentration
of 2 ppm, the other conditions in the model remaining constant. This eliminates the
need to try to adjust mass loadings into the model to produce matches with observed

ABE Environmental Services, Inc.

RAO-NALWP 9904-03
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conditions, i.e., it is not necessary to calibrate the model to each set of observed
concentrations. Any initial concentration can be used to give dilution or attenuation
factors for the conditions of the transport, and then this factor can be applied to
observed concentrations to estimate receptor location concentrations. The model needs
to be rin only once for each compound and for each source area.

The mass loading rate to the model has been assumed to be time dependent, with a loss
rate of source contaminant taken at 1 percent per month of the residual contaminant
mass. This is a discrete representation of a first order decay of the residual source, and
is equivalent to about a half-life of 4 years for the residual source. Based on the
principal contaminants present, the BTEX compounds, this is probably a conservative
rate. An initial estimate of source rate was made to produce concentrations in
groundwater of somewhere between 5 and 10 ppm, and this loading schedule (calculated
out for monthly values for 15 years) was maintained for all runs. A continuing source for
the inorganics was also assumed, primarily for the expected continued mobilization of
iron and manganese as the residual fuel constituents continue to degrade over time.
This leads to a slightly more conservative estimate of concentrations at Cooley Brook.

The site hydrogeology descriptions in the 1994 GZA report and Lonczak Drive Area
study (ABB-ES, 1995) were reviewed for hydrogeologic parameter data. A uniform
value of 75 ft/day was taken as the hydraulic conductivity, with a porosity of 0.35, while
the gradient was observed to be reported as variable between 0.013 and 0.022 ft/ft. The
area topographic map was consulted for approximate stage elevation of Cooley Brook,
giving an approximate average horizontal hydraulic gradient of 0.0135 ft/ft between the
site and Cooley Brook. This is consistent with the locally reported gradients.

Given the limited extent and reactive nature of the constituents of the plumes,
estimation of dispersion coefficients for the aquifer would be extremely difficult to
determine from the existing data. Hence, literature values were taken to use in the
dispersive component of the model. Values adopted were 168 feet, 21 feet, and 1 foot,
respectively, for the longitudinal, transverse. and vertical dispersivities (USEPA, 1990).

Chemical and physical properties of organic chemicals detected in groundwater are given
in the following table. Organic carbon partition coefficients (Koc) were taken from
USEPA data (USEPA, 1990), while compound reaction half-lives were taken as the low
rates reported in groundwater (Howard, 1991) to be conservative in estimating potential
impact of organic compounds on Cooley Brook.

ABB Environmental Services, Inc.
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TABLE 1
PHYSICAL-CHEMICAL PROPERTIES

benzene 83 ml/g 1.85 20 years
toluene 300 3.95 0.6
ethylbenzene 1100 11.81 0.7
xylenes 240 3.36 1.0
2,4-dimethylphenot _ ‘ 222 3.18 0.038
2-methylnaphthalene 500 84.56 1.0
2-methylpkenol 14.8 1.14 0.038
4-methylphenol 17 117 0.077
acenaphthene 4600 46,22 2.56
acetone 22 102 0.038
benzo(b)fluoranthene 550000 5407.5 334
benzyl alcohol 110* 1 2.08* 1.0*
BEHP 5900 59.00 1.066
carbon disulfide _ 54 153 | 2.0*
chloroform 47 146 50
dibenzofuran 1230 13.09 0.096
fluoranthens 38000 374.54 241
fluorene 7300 72.76 0329
methylene chloride 8.8 1.09 0.154
naphthalene 1300 13.78 0.7
phenanthrene _ 14000 - 38.62 1.14
phenol 14.2 1.14 0.019
ene 38000 374.54 104

Notes: * - estimated based on available correlations, or for simifar compounds

The retardation factor, the rate of groundwater movement compared to that of each
particular compound, given above is based on the Koc, the porosity, the bulk density of the
aquifer, estimated at 1.72 g/cc, and the fraction organic carbon, foc, taken as 0.002 for a
fairly clean sandy aquifer material.

While the migration of the inorganic constituents is dependent on a greater number of
geochemical conditions than are the organic compounds, the transport of inorganics through
the aquifer has been simplified to assume no significant retardation of contaminant in the

ABB Environmental Services, Inc.
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aquifer. Decreases in concentrations occur due to dispersion only. Partitioning to bottom
sediments is done as for the organics as described in a later section. The partitioning is
described by a soil/water partitioning coefficient (Kd). Values reported for these
coefficients for inorganics may vary widely based on soil and other geochemical conditions.
A representative value from the literature has been adopted for this evaluation based on
review of values reported in Baes and Sharp, the DOE MEPAS model database, and the
USEPA STF database. Kd values used for the inorganics reported are: calcium (67 ml/g),
manganese (20 ml/g), and iron (11 mi/g), while sodium and nitrate are assumed not to
partition based on their extremely high solubilities.

The time-frame for the simulation was taken as 15 years, this being adequate time for
plumes to either reach the receptor location at maximum concentration, or for the plume
to have stabilized and show a rising then decreasing concentration at some point along the
pathway. This time was also arrived at in part calculating the retarded rate of migration of
the constituents, and considering the distance from the source areas to expected points of
discharge along Cooley Brook. For each of the plumes these approximate distances are as
follows: Pumphouse #1, 3300 feet; Pumphouse #3, 3650 feet; Pumphouse #6, 4575 feet; and
Defueling Area #2, 4675 feet.

Note that the units of measure used in AT123D are metric for length and hours for time,
and the above data values have been converted to the proper units for running the model.

Screening of compounds to be modeled. Based on experience with similar types of analysis,
most of the above compounds would be expected to nearly totally degrade given their
degradation rates, retardation factors, and the length of the migration pathway. Rather than
run the model for every compound, a screening approach was used which used the time of
travel (based on retarded velocity) and the compound half-life to estimate the maximum
concentration at the point of discharge, ie., just considering the degradation, which
compounds might be expected to survive to discharge at Cooley Brook. Using a cut-off of
0.001 parts per billion (ppb) in the discharging groundwater, only three compounds other
than the BTEX compounds passed the screening. These were benzyl alcohol (DF #2),
carbon disulfide (PH #3), and chloroform (PH #6). AT123D runs were then made for
BTEX and these three other compounds. Results of screening calculations are appended.

Separate runs were also made to represent the assumed non-degraded, unretarded transport
of the inorganic constituents,

AT123D Model Results. Table 2 summarizes the results of the AT123D modeling for the
organic compounds, giving the expected concentration in groundwater arriving at the
expected point of discharge into Cooley Brook, based on assumptions of present day

ABB Environmental Services, Inc.
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maximum observed concentrations in source areas (see appended table of hits only
concentrations reported for these four plumes), and as potentially producing maximum
concentrations in sediment pore water and on sediments, and in the surface water after the
plume discharge mixes with Cooley Brook. The methods used to estimate these other
concentrations are described in the following sections of this memorandum

These estimated concentratlons are based on the arrival of maximum concentrations
originating in the source area, except for the surface water concentration which is based on
the average concentration (at the time of maximum concentrations at that location) since
complete mixing in the stream is assumed. Surface water concentrations are given for each
plume, and the total in the stream would be the sum of these. Maximum sediment
concentrations establish a range depending on sediment conditions, and exposure scenarios
should also consider the average sediment concentrations which would be one-fifth of the
tabulated values. The same is also true for the pore water concentrations (i.e., the average
relative to the maximum). This is discussed in greater detail below. For compounds
screened out, expected concentrations in pore water, sediments, and surface water are all
expected to be much less than 0.001 ppb.

Table 3 provides similar estimated concentrations for calcium, iron, manganese, sodium, and
nitrate, where detected in the individual plumes. Calculations were made in the same
manner as for the organic compounds, except that the literature Kd value was used instead
of the product of foc times Koc. For the inorganics such as manganese and iron, the
estimates calculated are likely to represent extreme maximums as the mobility of these
constituents is affected by the pH and oxidation-reduction potential in the aquifer.
Conditions for mobility will change along the migration pathway, and as concentrations and
biological activity decrease, iron and manganese may precipitate out, further decreasing
concentrations. Further, and particularly for iron, maximum- concentrations at the source
areas have generally been total metal analyses, which are typically greater than the dissolved
concentrations. While some colloidal transport may occur, for iron it is more probable that
iron flocs would occur and not migrate with the dissolved contaminants. Thus the
evaluation, based on the total metals analysis is likely conservative for expected
concentrations at Cooley Brook. Lastly, recall that the concentrations of calcium, sodium
and nitrate may not be related to the fuel-associated plumes.

Estimation of sediment concentrations. For ecclogical receptors, concentrations were
estimated for sediment pore-water as well as expected concentrations of compounds
partitioned to sediments were calculated for those compounds exceeding the screening
evaluation. Concentrations in sediments will depend on many factors, especially the organic

ABB Environmental Services, Inc.
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content of the sediments, the mass of sediments present at the point of discharge, and the
mobility of these sediments (i.e., do they readily scour, presentmg fresh sediments for
subsequent partitioning?). Contarmnants in groundwater emerging into relatively clean
sediments will partition according to the following expression: _

n*Cw = n*Cp + rhob*Cs (1)
where:
n is the porosity
Cw is the groundwater concentration
Cp is the pore water concentfation
rhob is the sediment bulk density
and Cs is the concentration sorbed to the sediment.

This equation can be solved since we know or can assume values for n and rhob for the

sediment (assumed to be 0.5 and 1.33 g/cc, respectively), and Cp and Cs are related by the
linear partitioning coefficient:

= Cp*Kd = Cp*foc*Koc (2)
where: ‘
Kd is the soil/sediment partition coefficient
foc is the fraction organic carbon (assumed to be 0.01)
and Koc is the organic carbon partition coefficient.

Equation (1) is essentially a mass balance with the left side being the mass into a
representative element, and the right side terms being how the mass partitions into the
water and solid phases, respectively. The resultant water and sediment concentrations

appear in the table as the pore water concentration, Cp, and the lower sediment
concentration, Csl.

If the sediments are immobile, but limited in mass, concentrations may build up on the solid
and the mass unable to sorb added contaminant. In this case, we would expect to see
concentrations in the pore water equal to those in the groundwater discharge, and
equilibrium concentrations in the sediment equal to the water concentration times the
partition coefficient. Partitioning would still occur, but the rates of sorption and desorption
would be equal. In this case, the pore water would be equal to the groundwater
concentration, and the sediment concentration would be as given by equation (2) above.

These ranges of concentrations are given in Table 2, for the water as the groundwater
concentration, Cw, and the pore water concentration, Cp, and for the sediments as the lower

ABB Environmental Services, Inc.
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sediment concentration, Csl, and the upper sediment concentration, Csu, These reflect the
maximums, whereas average values across the plume discharge section would be about one-
fifth the maximums, assuming a gaussian distribution for the plume cross-section.

Concentrations in surface water. Concentrations in surface water resulting from the
discharge of each of the plumes can be estimated by taking the estimated average
concentration of each of the discharging compounds times the volumetric discharge rate of
the plume and diluting it into the estimated flow of Cooley Brook. Flow in Caoley Brook
was estimated by approximating the watershed area for the brook, about 3.22 square miles,
and multiplying it by the average discharge per watershed area derived from the nearest
USGS gaged stream, the Chicopee River at Indian Orchard, about 2.4 miles from the site.
This factor was calculated as 1.31 cfs per square mile (USGS, 1992). This value may be
somewhat low as the Chicopee is dammed and used as water supply along its length, but
affords another element of conservatism to the analysis. Applying this factor to the
estimated watershed area for Cooley Brook gives an estimate of 4.2 cfs as annual average
flow. In calculating the concentration of plume discharging to Cooley Brook, sediments were
conservatively assumed to be of insufficient mass to appreciable reduce groundwater
concentrations, and Cw was used-as the maximum concentration, with a factor of one-fifth
applied to get a plume average. Although plume dimensions will likely shrink due to
degradation as the plume approaches Cooley Brook, a cross-sectional of 500 feet wide by
60 feet thick was assumed in order to be conservative and allow for the uncertainty in the
dispersivity values. Based on these dimensions, and an estimated groundwater velocity of
1056 feet per year, and a porosity of 0.35, each plume discharge is about 0.35 cfs. The
estimated dilution factor for a plume discharging into the brook is then

Dilution = (Cmax/5) [(0.35)/(0.35+4.2)] = Cmax/65

or, the expected concentration in surface water would be 1/65th of the maximum estimated
groundwater concentration for an annual average. Concentrations would be additive for
determining the combined effect of all four plume discharges.

ABB Environmental Services, inc.
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APPENDIX D

TABLE 2
MODELLING RESULTS
- ORGANIC COMPOUNDS
CONCENTRATIONS IN PPB

Benzene 1800 0.1
Toluene 13000 0.0
Ethylbenzene 1800 0.0
Xylenes

Toluene 300 0.0 0.0 0.0 0.0 0.0
Ethylbenzene 400 0.0 0.0 0.0 0.0 0.0

]:iénzéné 0 . 0.0 0.0

Toluene 8 0.0 0.0
Ethylbenzene 1000 0.0 0.0
Xylenes 5700 0.6 0.08
Carbon disulfide | 6 0.05 0.02
“Pumphousé #6
Benzene ,
Toluene 3000 0.0
Ethylbenzene 1800 0.0
Xylenes 14000 0.0
—Chloroform 6 [ 0,04 |
Notes: Cw is concentration in groundwater at point of discharge

Cp is concentration in pore water

Csl is low concentration in sediments

Csu is high (upper) concentration in sediments
Csw is concentration in surface water
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APPENDIX D

TABLE 3
MODELLING RESULTS
INORGANIC COMPOUNDS
CONCENTRATIONS IN PPB

e

Calcium 7400 383.4 2.14 1434 | 25688 | 5.9
Iron 23500 | 1218 40.2 442 13398 | 18.7
Manganese 500 25.9 0.5 9.6 518 0.4
Sodium 5000 259 259 - - 4
Nitrate 170 8.8 8.8 - - 0.14
- Pumphouse
Calcium - - - - - -
Iron 203* 13.9 0.46 5.1 153 0.21
Manganese 406* 27.8 0.51 10.2 | 556 0.43
Sodium 5580% [ 382 382 - - 5.9
Nitrate - - - -
‘Pumphouse #3 G e
Calcium 9500 . .
Iron 136000 | 8447 279 130
Manganese 210 13 0.24 0.2
Sodium 8500 528 528 - - 8.1
Nitrate 160 - -
Pumphouse #6
Calcium 12000 | 580 3.2 214 38860 | 8.9
Iron 32400 | 1565 517 | 569 17215 | 24.1
Manganese 677* 327 0.6 121 | 654 0.5
Sodium 29800 | 1440 1440 | - - 22.2
Notes: Tw is concentration 1n groundwater at point ot discharge

&

Cp is concentration in pore water

Csl is low concentration in sediments

Csu is high (upper) concentration in sediments
Csw is concentration in surface water

* denotes filtered sample

ABB Environmental Services, Inc.
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SAMPLE CALCULATIONS
AND SAMPLE MODEL RESULTS
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Area/Compound
DFA #2

2,4-dimethyiphenol
2-methyinaphthalene
2-methyiphenol
acetone
benzo(b)fluoranthene
benzy!t alcohol

BEHP
fluoranthene
methylene chloride -
naphthalene
phenanthrene
phenol

pyrene

PH #1

acetone
methylene chloride

PH #3

2, 4-dimethyiphenol
2-methylnaphthaiene
4-methyl-2-pentanone
4-methylphenol
acetone

BEHP

carbon disulfide
methylene chloride
naphthalene

PH #6

2,4-dimethylphenol
2-methylnaphthalene
4-methyiphenol
acetone

BEHP

methylene chioride
naphthalene
acenaphthalene
chloroform
dibenzcfuran
fluorene
phenanthrene
2-methylphenol

Max conc

61
74
94
480
2
75
25

1
690
150
2
10

y

16
2

8
68
80

9

310

1

6
86
96

7
500
8
230
39
1300
360
2

8
1
1
1
1

1

Screening Results
Concentrations in ppb/ug/L

Cw

1.0e-110
7.4e-111
1.8e-38
1.3e-33
1.2e-2144
0.13
1.3e-74
1.4e-206
2.9e-7

3.0e-24 -

2.5e-167
3.5e-79
2.0e-48

5.7e-25
4.0e-7

1.0e-86
1.1e-86
1.3e-31
1.5e-156
4 2e-26
3.0e-58
1.0
3.8e-6
65.8e-19

3.4e-108
1.7e-108
1.1e-19
2.0e-33
2.0e-71
7.3e-7
1.6e-23
3.0e-108
2.5
8.0e-179
1.2e-289
2.4e-165
7.1e-39

See text Table 2 for identification of terms.

Cp

1.4e-111
3.3e-109

1.3e-38
1.2e-33

Csl

3.1e-111

2.7e-111
2.0e-39
3.0e-35

Csu

2.2e-110

6.3e-109
3.0e-39
3.0e-35

8.0e-2149 4.0e-2145 6.6e-2141
Model run made

8.0e-77 5.0e-75
1.4e-209 5.3¢-207
2.3e-7 2.0e-8
8.0e-26 1.0e-24
6.7e-170 ©.4e-168
2.5e-79 3.6e-80
2.0e-51 7.6e-49
5.4e-25 1.0e-26
3.0e-7 3.0e-8
1.4e-87 3.0e-87
4.8e-89 4.1e-87
8.0e-32 1.7e-30
1.0e-15 2.0e-18
4.0e-26 9.0e-28
2.0e-60 1.0e-58
Model run made
3.1e-6 2.7e-7
1.9e-20 2.5e-19
5.0e-110 1.1e-109
7.5e-111  6.4e-109
8.0e-20 1.4e-20
1.9e-33 4 2e-35
1.2e-73 7.1e-72
5.9e-7 5.0e-8
4 5e-25 5.8e-24
2.0e-110 9.2e-108
Model run made
2.0e-178 3.0e-177
6.1e-292 4.4e-290
6.4e-168 9.0e-166
5.1e-39 8.0e-40

8.0e-73
5.3e-204
3.0e-8
3.9e-23
3.5e-165
5.0e-80
7.6e-45

1.0e-26
4.0e-8

2.2e-86
9.4e-85
2.6e-30
3.0e-186
8.0e-28
1.8e-56

3.3e-7
8.8e-18

7.5e-109
1.4e-106
1.9e-20
4 4e-35
1.2e-69
6.0e-8
2.1e-22
1.4e-106

1.0e-177

8.8e-288

3.4e-163
1.1e-39

Csw

1.5e-112
1.7e-112
2.8e-40
2.0e-35
1.8e-2146

2.0e-76
2.2e-208
4.5e-9
4.6e-26
3.8e-169
5.4e-81
3.1e-50

- 8.8e-27
6.2e-9

1.5e-88
1.7e-88
2.0e-33
2.3e-17
6.5e-28
4.68e-80

5.8e-8
1.0e-20

5.2e-111

2.6e-110
1.7e-21
3.1e-35
3.0e-73

1.1e-8

2.5e-25

4.6e-110

1.2e-180

1.8e-291

3.7e-167
1.1e-40



Pumphouses 1, 3, 6 BTEX Plume Runl  3/22/96C benzeneC OO S CCOOCEO0OS0RCD00

NO. OF POINTS IN X-DIRECTION .................... 10

NG. OF POINTS IN Y-DIRECTION ..o 10
'NO. OF POINTS IN Z-DIRECTION ...................... 1

NO. OF ROOTS & NO. OF SERIES TERMS ............... 400
NO. OF BEGINNING TIME STEPS ..........ccoee 13

NO. OF ENDING TIME STEP .............. i, 181

NO. OF TIME INTERVALS FOR PRINTED OUT SOLUTION ... 12
INSTANTANECUS SOURCE CONTROL = 0 FOR INSTANT SOURCE |
SOURCE CONDITION CONTROL = 0 FOR STEADY SOURCE .... 0
INTERMITTENT QUTPUT CONTROL =0 NO SUCH OUTPUT .... 2
CASE CONTROL =] THERMAL, =2 FOR CHEMICAL, = 3 RAD

AQUIFER DEPTH, = 0.0 FOR INFINITE DEEP (METERS) ...100.000000
AQUIFER WIDTH, = 0.0 FOR INFINITE WIDE (METERS) ... 0.000000

BEGIN POINT OF X-SOURCE LOCATION (METERS) ......... -9.000000
END POINT OF X-SOURCE LOCATION (METERS) ........... 9.000000
BEGIN POINT OF Y-SOURCE LOCATION (METERS) ......... -12.000000
END POINT OF Y-SOURCE LOCATICN (METERS) ........... 12.000000
BEGIN POINT OF Z-SOURCE LOCATION (METERS) ......... 0.000000
END POINT OF Z-SOURCE LOCATION (METERS) ........... 2.400000
POROSITY ..o 0.350000

HYDRAULIC CONDUCTIVITY (METER/HOUR) ............... 0.950000
HYDRAULIC GRADIENT ... 0.013500
LONGITUDINAL DISPERSIVITY (METER) ................. 51,799999
LATERAL DISPERSIVITY (METER) ...................... 6.500000
VERTICAL DISPERSIVITY (METER) .................... 0.300000
DISTRIBUTION COEFFICIENT, KD (M**3/KG) ............ 0.000166

HEAT EXCHANGE COEFFICIENT (KCAL/HR-M**2-DEGREE C) . 0.000000

MOLECULAR DIFFUSION MULTIPLY BY TORTUOQSITY(M**2/HR) 0.0000E+00

DECAY CONSTANT (PER HOUR) ........ e 0.3960E-04
BULK DENSITY OF THE SOIL (KG/M**3) ................ 0.1720E+04
DENSITY OF WATER (KG/M™**3) ..o 0.1000E+04

ACCURACY TOLERANCE FOR REACHING STEADY STATE ...... 0.1000E-01
TIME INTERVAL SIZE FOR THE DESIRED SOLUTION (HR) .. 0.7300E+03
DISCHARGE TIME (HR) .....c..rovoeveervoer e 0.1314E+06

WASTE RELEASE RATE (KCAL/HR), (KG/HR), OR (CVHR) . 0.0000E+00

0.0000E+000.1524E-+030.3048E+030.4572E+030.6096E+030.7620E+030.9142E+030.1016E+04
0.1111E+040.1397E+04

0.0000E+000,3048E+020.6096E+020.9144E+020.1219E+030. 1524E+030 1829E+030. 2134E+03
0.2438E+030.2743E+03

0.0000E+00

€.



0 LIST OF TRANSIENT SOURCE RELEASE RATE
0.5830E-010.5770E-010.5710E-010.5660E-010.5600E-010.5540E-010.5490E-010.5430E-01
0.5380E-010.5320E-010.5270E-010.5220E-010.5170E-010.5120E-010.5060E-010.5010E-01
0.4960E-010.4910E-010.4860E-010.4820E-010.4770E-010.4720E-010.4670E-010.4630E-01
0.4580E-010.4530E-010.44950E-010.4440E-010.4400E-010.4360E-010.431 0E-010.4270E-01
0.4230E-010.4180E-010.4140E-010.4100E-010.4060E-010.4020E-010.3980E-010.3940E-01
0.3900E-010.3860E-010.3820E-010.3780E-010.3750E-010.3710E-010.3670E-010.3640E-01
0.3600E-010.3560E-010.3530E-010.3490E-010.3460E-010.3420E-010.3390E-010.3350E-01
0.3320E-010.3290E-010.3250E-010.3220E-010.3190E-010.3160E~010.3120E-010.3090E-01
0.3060E-010.3030E-010.3000E-010.2970E-010.2940E-010.2910E-010.2880E-010.2850E-01
0.2820E-010.2800E-010.2770E-010.2740E-010.2710E-010.2690E-010.2660E-010.2630E-01
0.2610E-010.2580E-010.2560E-010.2530E-010.2500E-010.2480E-010.2450E-010.2430E-01
0.2400E-010.2380E-010.2360E-010.2330E-010.2310E-010.2290E-010.2260E-010.2240E-01
0.2220E-010.2200E-010.2170E-010.2150E-019.2130E-010.2110E-010.209CE-010.2070E-01
0.2050E-010.2030E-010.2010E-010.1990E-010.1970E-010.1950E-010.1930E-010.1910E-01
0.1890E-010.1870E-010.1850E-010.1830E-010.1820E-010.1800E-010.1780E-010.1760E-01
0.1740E-010.1720E-010.1710E-010.1690E-010.1670E-010.1660E-010.1640E-010.1620E-01
0.1610E-010.1590E-010.1570E-010.1560E-~010.1540E-010.1530E-010.1510E-010.1500E-01
0.1430E-010.1470E-010.1450E-010.1440E-010.1420E-010.1410E-010.1400E-010.1330E-01
0.1370E-010.1360E-010.1340E-010.1330E-010.1320E-010. 1 300E-010.1290E-010.1280E-G1
0.1260E-~010,1250E-010.1240E-010.1220E-010.1210E-010.1200E-010.1190E-010.1180E-01
0.1160E-010.1150E-010.1140E-010.1130E-010.1120E-010.1110E-010.1100E-010.1090E-01
0.1080E-010.1060E-010.1050E-010.1040E-010,1030E-010.1020E-010.1010E-010.1000E-01
0.9900E-020.9800E-020.9700E-020.9600E-02
0
RETARDATION FACTOR ... 0.1816E+01
RETARDED DARCY VELOCITY (M/HR) ................... 0.2018E-01
RETARDED LONGITUDINAL DISPERSION COEF. (M**2/HR) .. 0.1045E+01
RETARDED LATERAL DISPERSION COEFFICIENT (M**2/HR) . 0.1312E+00
RETARDED VERTICAL DISPERSION COEFFICIENT (M**2/HR) 0.6054E-02

DISTRIBUTION OF CHEMICALS IN PPM AT 365.00 DAYS
0 Z= 0.00
X
Y 0. 152 305. 457, 610. 762. 914. 1016. 1111, 1397

0. 7.377 1,820 029  0.023 0.001 - 0000 0.000 0.000 0.000 0.000
30. 2.131 1.172 0.225 0.018 0.001 0.000 0000 Q000 0.000 0.000
61. 030 0383 0.102 0.009 0.000 0.000 0.000 0.000  0.000 0.000
91. 0.050 0.083 0.029 0.003 0.000  0.060 0.000 0000 0000  0.000

122, 0.007 0013 0.065 0.001 0.000 0.000 0.000 0.000 0.000 0.000
152, 0.001 0.001 0.001 0.000 0.000 0.000 0.000 0.000 0.003  0.000
183, 0.000 0000 0000 00006 0000 0000 0000 0.000 0000 0.000
213, 0.000  0.000 0.000  0.000 0.600 0.000 0.000 0.000 0.000 0.000
244 70000 0000 0.000 0000  GO0G 0000 0000 Q00C 0000 0000
274, 0.000 0000 0000  0.000 0.000 0.000 0.000  0.000 0.000  0.000



DISTRIBUTION OF CHEMICALS IN PPM AT 730,00 DAYS
0 Z= 000
X

Y 0. 152 30s5. 457. 610, 762. 914, 1016, 1111 1397

0. 6700  2.034 0.705 0.233 0.055 0.008 0.001 0.000 0.000 0.000
30, 2.024 1.400  0.583 0.202 0.049  0.007  0.00! 0.000 0.000  0.000

61. 0.35¢  0.570 0.340 0.133 0.034  0.005 0.000 0.000 0.00¢6  0.000
91. 0.085 G.184  0.150 0.068 0.019  0.003 0.000 0.000 0000 0.000
122. 0.021 0.052 0.053 0.028 0.008 0.001 0.000  0.000 0.000 0.000

152, 0.005 0013 0.015 0009  0.003 0.060  6.000 0000 0000 0000

183, 0.001 0.003 0.004 0002  0.0C1 0.000  C.000 0.000 0.000 0.000
213, 0.000  ©.001 0.001 0.001 0.000 000G 0000 0000  0.000  0.000
244, 0.000 0.000 0000 0.000 0000 0000 0000 0.000 0.000 0.000
274 0000 0000 . 0000 0000 0000 0000  0.000 0.000 0.000 0.000

1
DISTRIBUTION OF CHEMICALS IN PPM AT 1095.00 DAYS
0 Z= 000
X .
Y 0. 152, 305, 457, 610. 762. 914, 1016. It 1397.

0. 5.955 1870 0.7% 0358 (155 0058 0015  0.005 0.002 0000
30. 1.812 1.303 ¢.637 0318 0.142 0.050 0.013 0.005 0.001 0.000
61. 0.333 0533 0.395 0.227 0107 0039 0.011 0.004  0.001 0.000
91. 0.085 0.194 0.194 0.132 0.068 0.026 - 0.007 0.003 0.001 0.000
122. 0024  0.064  0.08] 0.065  0.037 0.013 0.004 0.002 0.000 0.0G0
152 0007 0020 0.030 0027 0.017 0007 0.002  0.001 0.000  0.000
183. 0002 0006 0010 0010 0007  0.003 0.001 0.000 0.000 . 0.000

213, 0.001 0.002 0.003 0.003 0.002 0.001 0.000 0000 0000  0.000

244, 0.000 0.000 0.001 0.00t 0.001 0000  0.000 0006 0000 0.000

274, 0000 0000 0.000 0000 0.000 0000 00C0 0.000 0000 0.000
1

DISTRIBUTION QF CHEMICALS IN PPM AT 1460.00 DAYS
0 Z= 000
X
Y 0. 152, 305, 457. 610. 762. 9i4. 1016. It 1397.

0. 5.288 1.671 0.703 0.372 0.203 0.103 0.045 0.023 0.011 0.001
30. 1,611 1.167 0.585 0334  0.187 0.096  0.042 0.022 0.011 0.001
61. 0.298 0.500 0376  0.244 0.146 0.078 0.035 0.018 0.009 0.001
91. 0.077 0.180  0.181 0.149  0.09%9  0.055 0.025 0.013 0.007  0.060
122. 0.022 0.061 0.084 0.079  0.058 0.034 0.016 0.009 0.004  0.000
[52. 0.007  0.02] 0.034 0.037 0.030 0.01% 0.010  0.005 0.003 0.000
183. 0.002  0.007  0.013 0016  0.014  0.009 0.005 0.003 1.001 0.000

213. 0.001 0.002 0.004 0.006 0.006  0.004 0.002 0.001 0.001 0.000
244, 0.006 0001 0.001 0002 0002 0002 000! 0.001 0.000 0.000
274, 0.000 0.000  0.000 0.001 0.001 0.001 0.000  0.000 0.006  0.000



i

DISTRIBUTION OF CHEMICALS IN PPM AT 1825.00 DAYS

0 Z= 000
| X
Y 0. 152 305, 457 610, 762 914 1016 Uil
0. 4682 1484 0631 0346 0206 0122 0068 0043
30. 1428 1037 0535 0312 0191 011S 0064 0041
61. 0265 0446 0340 0230 0152 0095 0055 0035
91. 0069 0161 0175 0143 0105 0070 0041 0027
122, 0020 0056 0079 0078 0064 0046 0028 0019
152. 0006 0019 0033 0038 0033 0027 0018 0012
183. 0002 0007 0013 00i7 0017 0015 0010 0.007
213, 0001 0002 0005 0007 0008 0007 0005 0004
244, 0000 0001 0002 0003 0003 0003 0002 0002
274, 0000 0000 0061 0001 0001 0001 000l 0,001
1
DISTRIBUTION OF CHEMICALS IN PPM AT 2190.00 DAYS
0 Z= 000
. X
Y 0 152 305  457. 610, 762 914 1016  111L
0. 4145 1315 0561 0312 0192 0122 0077 0053
30, 1264 0919 0476 0281 0178 0115 0073  0.052
6. 0235 039 0303 0208 0142 0096 0062  0.045
9l. 0061 0143 0156 0130 009 0071 0048 0.036
122, 0018 0050 0071 0072 0062 0048 0034  0.026
152. 0006 0017 0030 0036 0035 00290 0022 0017
183. 0002 0006 0012 0016 0018 0016 0013 0011
213, 0001 0002 0005 0007 0009 0009 0007 0.006
244, 0000 0001 0002 0003 0004 0004 0004 0,003
274, 0000 0000 0001 00CI 0002 0002 0002 0002
1
DISTRIBUTION OF CHEMICALS IN PPM AT 2555.00 DAYS
0 Z= 000
X
Y 0. 152. 305, 457. 610. 762. 914 1016. 1111,
0. 3679 1166 0497 0277 0173 0113 0075  0.057
30 1122 0815 0422 0250 0160 0107 0072  0.054
61. 0208 0351 0268 018 0128 008 0062 0.048
91 0054 0127 0139 0117 009 0067 0048  0.038
122. 0016 0044 0065 0064 0056 0046 0.035 0028
152. 0005 0015 0026 0032 0032 0028 0023  0.019
183, 0002 0005 0011 0015 0017 0016 0014 0012
213, 0001 0002 0004 0007 0008 0009 0008  0.007
244, 0000 0001 0002 0003 0004 0004 0004  0.004
274, 0000 0000 0001 0001 0002 0002 0002  0.002

Lo 1397
0.027 0.004
0.025 0.004
0.022 0.004
0.017 0.003
0.012 0.002
0.008 0.001

©0.005 0.001
0.002 0.000
0.001 0.000
0.001 0.000

1397.

0.039 0.010
0.037 0.010
0.032 0.00%
0.026 0.007
0.019  0.005
0.013 0.004
0.008 0.003
0.005 0.002
0.003 0.001
0.001 0.000

1397

0.043 0.016

0.041 0.01¢6

0.037 0014

0.030 0.012
0.022 0.009
0016  0.007
0010  0.004

0.006 0.003
0.003 0.002

0.002 C.001



DISTRIBUTION OF CHEMICALS IN PPM AT 2920.00 DAYS
0 Z=  0.00
X .
Y 0. 152. 305, 457. 610. 762. 914.  1016.
0. 3257 1.033 0441 0246 0.154 0102 0.070 0.054
30, 0993 0722 0374 0222  0.143 0096 0066  0.052
61, 018 0311 0238 0165 0.114 008! 0.057 0045
91, 0048 0113  0.123 0.104 0080 0.061 0.045  0.037
122. 0014 0039 0056 0057 0.050 0042 0.033 0.027
152, 0.004 0014 0023 0029 0.029 0026 0022 0019
183, 0001 0005 0009 0013 0015 0.015 0014 0012
213, 0000 0002 0004 0006 0007 0008 0008 0007
244. 0000 0.001 0001 0003 0004 0.004 0004 0.004
274, 0000 00060 0001 0001 0002 0002 0002 0002
1
DISTRIBUTION OF CHEMICALS IN PPM AT 3285.00 DAYS
0 Z= 000 '
X
Y 0. 152. 305. 457. 610. 762. 914. 1016, 1111
0. 2892 0916 0391 0218 0.136 0091 0.063  0.049
30, 0.882 0.640 0332 0.197 0.127 - 0.086 0060  0.047
61. 0163 0276 0211 0146 0102 0072 0052 0042
91.  0.043 0100 0109 0092 0072 0.054 0041 0034
122. 0012 0035 0050 0051 0045 0037 0030 0025
152, 0.04 0012 0021 0025 0.026 0.023 0020 0.017
183. 0001 0004 0008 0012 0013 0014 0012 0011
213, 0.000 0.001 0.003 0005 0.007 0.007 0007 0.007
244 Q000 0001 0001 0002 0.003 0004 0004 0004
274, 0.000 0.000 0.000 000l 0001 0002 0002 0.002
1
DISTRIBUTION OF CHEMICALS IN PPM AT 3650.00 DAYS
0 Z=  0.00
X
Y 0. 152. 305, 457. 610. 762. 914, 1016 1111,
0. 2560 0812 0347 0.193 0121 0.081 0056 0044
30. 0781 0368 029 0174 0112 0076 0053  0.042
61. 0145 0244 0.187 0130 0090 0064 0046 0037
91. 0038 008 0097 0081 0063 0.048 0.037 0030
122, 0.011 0031 0044 0045 0.040 0033 0027 0023
152, 0.003 0011 0018 0023 0.023 0021 0018 0016
183, 0.001 0004 0007 0010 0012 0012 0011 0010
213, 0000 0001 0003 0005 0.006 0007 0007 0.006
244, 0.000 0.000 0001 0002 0003 0003 0004 0004
274, 0.000 0000 0000 0001 0001 0002 0002 0002

Iitl.

1397.
0.043 0.019
0.041 0.019
0.036 0.017
0.030  0.014
0.023 0.011
0.016 0.008
0.011 0.006
0.007 0.004
0.004  0.002
0.002  0.001
1397.
0.040 0.020
0.038 0.019
0.034  0.018
0.028 0.015
0.021 0.012
0.015 0.009
0.010 0.006
0.006 0.004
0004  0.003
0.002  0.002
1397.
0.036 0.019
0.035 0.019
0.031 0.017
0.025 0.015
0.019 0.012
0.014 0.009
0.009  0.006
0.006  0.004
-0.004  0.003
0.002  0.002

A



DISTRIBUTION OF CHEMICALS IN PPM AT 4015.0C DAYS

¢ Z= 000
X

Y 0. 152. 305. 457. 610 762. 914. 1016.

0, 2.267 0.719  0.307 0.171 0.107 0.072 0.050  0.039

30. 0.691 0.503 0.261 0.155 0.100 0.067 0047 0038

61. 0.128 0.216  0.166 0.115 0.080  0.057  0.041 0.033

91. 0.033 0.078 0.086 0.072 0.056  0.043 0.032° 0.027

o122, 0010 0027 0.03% 0040 0.035 0.029  0.024 0.020

152, 0.003 0.009  0.016 0.020 0.020 0.018  0.016 0.014
183 0.001 0.003 0.007  0.009 0.011 0.011 0.010  0.009
213, 0.000  0.001 0.003 0.004 0.005 0.006 0.006 0.006
244, 0.000 0.000 0.001 0.002 0003 0.003 0.003 0.003
274. 0.000 0.0C0  0.000 0.001 0.001 0.002 0.002 0.002

1
DISTRIBUTION OF CHEMICALS IN PPM AT 4380.00 DAYS
0 Z= 000
X

Y 0. 152. 305. 457. 610. 762. 914, 1016.

0. 2.068 0.637 0272  0.152 0.095 0.063 0.044 0.035
30. 0.613 0.445 0.231 0.137 0.088  0.060 0.042 0.034
61, 0114  0.192  0.147  0.102  0.071 0050  0.036  0.030
91 0030 0069 0076 0.064 0050 0.038 0029 0.024
122, 0.005  0.024 0034  0.035 0.031] 0.026  0.021° 0.018
152. 0.003 0.008 0.015 0.018 0.018 0.016 0.014  0.013
183 0.001 0.003 0006 0008 0009 0009 0003 0008

213, 0.000  0.001 0.002 0.004 0.005 0.005 0.005 0.005
244, 0000 0.000 0.001 0.002 0002 0.003 0.003 0.003
274 0.000 0.000  0.000 0.001 0.001 0.001 0.002  0.002
|
DISTRIBUTION OF CHEMICALS IN PPM AT 4745.06 DAYS
0 Z=  0.00
' X
Y 0. 152. 305. 457. 610. 762. 914. 1016. 1111.
0., 1.777  0.565 0.241 0.135 0.084 005 0039 0031
30. 0.543 0.395 0.203 0.121 0078  0.033 0.037 0.030
él. 0.101 0.170  0.130 0.090  0.063 0.045 0.032 0.026
Sl 0.026 0062  0.067 0057 0.044 0.034  0.026 0.021
122. 0.008 0.021 0.031 0.031 0.028 0.023 0.019  0.016
152. 0.002 0.007 0.013 0.0l 0016 0014 0013 0.011
183. 0.001 0.003 0.005 0.007 0.008 0.008 0.008 0.007
213, 0.003  0.001 0.002 0.003 0,004  (.005 0.005 0.004
244, 0.00¢  0.000 . 0.001 0001  0.002 6002  0.003 0.003
274, 0.000 0000 0.000 0.001 0.001 0.001 0.001  0.001

111

1ttt 1397.
0.032 0.018
0.031 0.017
0028 0016
0.023 0.013

0.017 0011
0.013 0.008
0.008  0.006
0.005 0.004
0.003 0.003
0.002  0.002
1397.
0.029 0.016
0.027 0015
G024 0014
0.020  0.012
0.016  0.010
0.011 0.008
0008  0.005
0.005  0.004
0.003 0.002
0.002  0.002
1397.
0.025 0.014
0.024  0.014
0,022 0.013
0.018 0.011
0.014  0.009
0,010 0.007
0.007  0.005
0.004  0.003
0003  0.002
0.001 0.001



DISTRIBUTION OF CHEMICALS IN PPM AT 5110.00 DAYS

0 Z= 000
X :

Y 0. 152, 305. 457. 610, 762. 914, 1016. 1111 1397.

0. 1.583 0.500 0214  0.119  0.075 0.050 0.035 0.028 0.022 0.013
30. 0.482 0.350  0.181 0.108 0.069 0.047 0.033 0.026  0.022 0.012
61. 0.089  0.151] 0.115 0080 0.056  0.040 0.029  0.023 0.019 0011
91 0.023 0.055 0060 0050 0039 0030 0023

. 0.019  0.016 " 0.010
122. 0.007 0.019 0.027  0.028 0.025 0.020 0016 0.014 0.012 0.008

152, 0002 0007  0.011 0.014 0014 0.013 0.011 0.010 0.009  0.006
183. 0.001 0002 0005 0006 0.007 0007 0.007 0006 0.006 0.004
213. 0.002  0.001 0.002  0.003 0.004 0.004 0.004 0004 0004 0003
244, 0000 0000 0001 0001 0002 0002 0002 0002 0002 0002
274, 0.000 0000 0.000 0.0C1 0.001 0.001 0.001  0.001 0.001 0.001
OSTEADY STATE SOLUTION HAS NOT BEEN REACHED BEFORE FINAL SIMULATING TIME

1
DISTRIBUTION OF CHEMICALS IN PPM AT 5475.00 DAYS

0 Z=. 000
X

Y 0. 152 303 457 610. 762. 014. 1016. 1111, 1397,

0. 1396 0443 0.180 0106 0.066 0.044  0.031 0024 0020 0.011
30. 0426 0310 0.161 0095 = 0.061 0.042 0029 0.023 0.019  0.011
61 0.079  0.133 0.102 0071 0.049 0.035 0.025 0.021 0.017 0010
a1, 0.021 0.048  0.053 0.045 0.035 0026 0020 0017 0014 0.009
122, 0006 0017 0024 0025 0022 0018 0015

0.013 0.011 0.007
152. 0.002 0006 0010 0.012 0012 0011 0.610 0.009 0008 0.005

183. 0.001 0002 0004 0006 0007 0007 0006 0.006

0.005 0.004
213. 0000  0.001 0002 0003 0.003 0004 0004 0004 0003 0.003
244, 0.000 0.000  0.001 0.0C1 0.002 0,002  0.002 0.002 0.002 0.002

274, 0.000 0.000 0.000 0.000 0.001 0.001 0.001 0.001 0.001 0.001
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APPENDIX E

The revised MCP (1995) describes risk characterization methods (310 CMR 40.0941(3))
available for the determination of the need for remedial action or to demonstrate that a
level of no significant risk of harm to health, public welfare, and the environment exists
or has been achieved. There are currently three possible methods for characterizing risk
to health, public welfare, and the environment per 310 CMR 40.0940 through 40.0996.
These methods characterize risk through the use of promulgated standards (Method 1),
promulgated standards supplemented by site-specific information (Method 2), or the
application of site-specific risk assessment methodologies (Method 3).

For the risk evaluation at Westover Air Force Base, a Method 1/Method 2 Risk
Characterization has been selected since the extent of contamination appears to involve
primarily groundwater and soil. This assumption is based on (1) magnitude of
contaminant concentrations modeled to reach surface water and sediment at Cooley
Brook and (2) risk estimates calculated for potential childhood recreational exposures to
media at Cooley Brook which may have been influenced by site activities.

Concentrations reaching Cooley Brook surface water and sediment from each study area
have been modeled to characterize the nature and extent of contamination in those
“media. Tables 2 and 3 of Appendix D summarize the modeled concentrations for
organic and inorganic contaminants, respectively, for each study area. For this
evaluation, the maximum modeled concentration of each contaminant in sediment was
used as the EPC for the most conservative approach. To provide the most conservative
EPC for surface water, the sum of each plume’s contribution to Cooley Brock was used.
Inorganics that are essential human nutrients were not considered in the evaluation.
Attachment E-1 documents the development of screening values for essential nutrients. -
Concentrations of calcium, iron, and sodium in surface water and sediment were all
below screening values.

Potential childhood recreational exposure to contaminated media from Cooley Brook
was the selected exposure scenario. Children were assumed to contact both surface
water and sediment while wading through incidental ingestion of and dermal contact with
both surface water and sediment. The theoretical receptor was assumed to engage in
wading activities two times per week for seven months of the year (mid-April through
mid-November), resulting in an exposure frequency of 56 days per year. Other exposure
parameters used in this evaluation are shown on the risk calculation spreadsheets
(Tables E-1 and E-2).-

ABB Environmental Services, Inc.
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TABLE E—1 [waRB=sW I 04— Nov-96) !
INGESTION OF AND DIRECT CONTACT WITE SURFACE WATER - MODELED CORCENTRATIONS
CHILD WADING, AGE 6-12
WESTOVER AIR FORCE BASE
CHICOPEE, MASSACHUSETTS
EXPOSURE PARAMETERS EQUATIONS :
BARAMETFR .00 i VALUE Lo - BOURCE:. ;
Conccotration jn Swrfoe Water OHMsw modeleq mg/liter Sec Appendix B CANCER RISK = LADD (wg/kg —cay) x CANCER SLOPE FACTOR (mg/kg—day} ™! :
Lifetime Aversge Daily Dose LADD caleulated belon * MADEP, 1995 [
Awenge Duily Dose ADD cakulated belos MADEF, 1995 HAZARD QUOTIENT = ADD (ing/kg-dey) / REFERENCE DOSE (mg/kg —day)
Togestion Rate IR 0.05 Literafcay MADEP, 1995
Surface Area Exposed sA 3,221 o MADEP, 1995 ] LADD-INGESTION = OHMsw x IR « RAFi x EF x ED
Body Weight BW % kg MADEP, 1%95 BW x ATe x 365 dayshyx
Comversion Factor 1 CF1 0.001 litexfom® |
Copversion Factor 2 CF2 24 bours/day ADD-INGESTION = OHMsw x IR x RAFi x E¥ x ED
Exposure Frequency - EF 36 cayaiyear Site —specific ' BW x ATn x 365 dayalyr
Expoaure Duration ED T yeast Site—specific
Averaging Time . ' LADD-DERMAL = OHMor x SA x Epx RARd x CF1x CF2 5 FF x ED
Canrer ATe k-] yrars MADEFP, 1995 BW £ ATcx 365 daywiyr !
Honcanoes #Ta 7 Jeams MADEP, 1993 ' |
Rehtive Absorption Factor (RAF) ADD-DERMAL = OHMoe x SA x Kp x RAFd x CF3 x CF2 £ F¥ x ED i
Onal RAFo Ested belod ugitless MADEP, 1995 BW x ATn x 365 daysiyr ;
Dermef RAFd Tsted belon wifless MADEP, 1995 ) ) - :
Permeability Conaty nt Kp “ Ested belod cm/bour MADEF, 1995
MADEP, 195 "Guidance for Disposal Site Ritk Characieriztion® Note: !
'1
CARCINOGENIC EFFECTS ‘-

VOLATILE ORGANICS
Bemzene 0.000103 1 28E—(% 0.009 3SE-08 29E-02 8.2E~11 1.1E-09 1.2E~09
Chlarofcem 0.0000006 1 L7E=-11 G.009 23E-10 6.1E-03 LOE-13 L4E-12 LSE-12

NONCARCINOGENIC EFFECTS

VOLATILE ORGANICS

Bentcne 0.000103 1 3.0E-03 0.009 42E-07 3.0E~04 1.0E-04 14E=03 1L3E-03
Chieeform 0.0000006 1 LBE-10 0002 25E-03 1.0E-02 1.3E~88 2.5E~07 2.6E-~07
Benryl Aleohal 200000018 1 S3E~11 0.033 2.7E-09 3.0E-01 1.8E~10 9.0E~09 9.2E-09
Xylenes 0.0000£2 1 3SE~09 0.0043 26E-08 ZO0E+0D 1.8E-09 13E-0% 1.5E-(08
Catbon Disulfide 00060003 1 8.9E~11 0.001 L4E=10 1.0E—-01 £9E-10 1.4E-09 23E-09

ABB Environmental Services, Inc. Rev. 7/91



TABLE E-2

—_

INGESTION OF AND DIRECT CONTACT WITH $EDIMENT - MODELED CONCENTRATIONS

CHH.D WADING, AGE 6—12
WESTOVER AIR FORCE BASE
CHICOFEE, MASSACHUSETTS

EXPOSURE PARAMETERS

WAFB-SD

04—Rov—56

EQUATIONS
Concentration in Sediment OfMzd mofky See Appendix B CANCER RISK = LADD (mg/kg —day) x CANCER SLOPE FACTOR (mg/kg=day) !
Lifetime Ascrage Duily Dose LADD caleuhried below MADEP, 1995
Awrtage Duily Doz ADD caleulated belos MADEP, 1995 HAZARD QUOTIENT = ADD (mg/kg—day) / REFERENCE DOSE (mg/kg ~day)
Togestion Rate IR 50 mg/day MADEP, 1#55
Surface Arca Exposed SA 3222 om* MADEF, 1993 LADD-INGESTION = OHM:d x IR x RAFoX EF x EPx CF
Body Weight BW 31.6 kg MADEP, 1995 BW x ATc x 345 daysiyr
Conversion Factor CF 0.000001 kg/mg
Expoaure Freque ey EF 56 daysiyear Site—specific ADD~INGESTION = OHM:d x IR s RAFox EF s EPx CH
Exposure Period EP T yoars Site —spocific BW x ATo x 365 daysfyx
Avcnaging Time
Canoer ATe ] years MADEFP, 1995 LADD~DERMAL = OHMsd x SA x AF x RAFd x CF x EF x BP
Noocancer ATn 7 years MADEP, 1595 BW x ATc x 365 daysiyr
Relative Absception Factor (RAF)
Ol RAFo listed belost umitless MADEP, 1995 ADD—-DERMAL = OHMsd x SA x AF x RARd x CF x EF x FP
Dezeal RAFd Tisted belod unitlcss MADEP, 1995 BW x ATn x 365 dayslyr
Adberenoe Factor AF 0s1 mgfem? MADEF, 1955
Note:
MADEP, 1995 "Guidance for Disposal Site Risk Cloructerization” For nonardnogenic risk, AT = BP

CARCINOGENIC EFFECTS

0.0043
0.000044

.TE-11
1.0E—-12

0.08
o1

3.0E—-10
64E—12

29E-{2
S1E-03

28E-12
6.1E—1%

NONCARCINOGENIC EFFECTS

ABB Environmental Services, Inc.

Bexzere 0.0043 1 10E-09 6.08 S4E-09 3.0E-04 3.5E-06 13E-08 2IE-03
Chbloroform 0.000044 1 11E-11 0t 65E—-11 1L.0E-02 L1E-09 6.9E-09 $.0E-09
Benryl Alcohol 0.000013 1 3.2E-12 019 38E=11 3.0E~01 11E-11 1.3E-10 1.4E-10
Xylenes 0.00144 1 35E-10 e12 27E-(9 20E+00 L7E-10 14E~09 15E-09
Carbon Disulfide 0.00003 099 72E-12 011 S.2E~11 1.0E~01 7.2E~11 5.2E-10 S.9E=10
Manganese 0.654 19 3.0E-07 014 L4E-06 4.7E-02 6.4E~06 3.0E-05 3.7E-5

SUMMARY HAZARD INDEX 1ES05 S 6B

Rev, 7/91



APPENDIX E

Toxicity values (i.e., slope factors and reference doses) used in this evalnation were
obtained from IRIS (USEPA, 1996), HEAST (USEPA, 1995) or from the Environmental
Criteria and Assessment Office (ECAOQO) of the USEPA and are shown on the calculation
spreadsheets. Oral and dermal RAFs have been obtained from the "Risk Assessment
Shortform Residential Exposure Scenario" (MADEP, 1992) and "Background
Documentation for the Development of the MCP Numerical Standards (MADEP, 1994).
Permeability constants were obtained from USEPA (1992).

The results of the quantitative risk evaluation are shown in Table E-3. Total
carcinogenic risk associated with potential childhood exposures to surface water and
sediment from Cooley Brook during wading is 1x10-°. This risk is more than one order
of magnitude below the MADEP MCP target risk of 1x10°. Noncarcinogenic risk
associated with the same potential exposure is an HI of 0.001. This risk is also more than
an order of magnitude below the MADEP MCP target HI of 1.

The evaluation indicates that the exposures for surface water and sediment are relatively
minor and there is not a need to evaluate human health risks using Method 3. The
Guidance for Disposal Site Risk Characterization (MADEP, 1995) indicates that if risks
for media other than scil and groundwater are at least an order of magnitude below the

MCP cumulative risk limits, it is not necessary to evaluate the whole site using Method
3.

ABB Environmental Services, Inc.
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SUMMARY

TABLE E-3
OF HUMAN HEALTH RISK

FROM EXPOSURE TO SURFACE WATER AND SEDIMENT

WESTOVER AIR FORCE BASE
CHICOPEE, MASSACHUSETTS

COOLEY BROOK: CHILD WADING

MODELED CONCENTRATION

Ingestion of Surface Water

Dermal Contact with Surface Water
Ingestion of Sediment

Dermal Contact with Sediment

TOTAL

TE-11
1E-09
3E-12
iE-11

1E-09

0.0001
0.001
0.00001
5E-05

0.001

RISK—-SUM

04—Nov—-96
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APPENDIX E

ATTACHMENT E-1
~ DERIVATION OF ESSENTIAL NUTRIENT SCREENING VALUES

Certain inorganics (calcium, iron, magnesium, potassium, and sodium) that are present as
naturally occurring constituents in soil and groundwater, are required in limited intakes
to maintain normal human physiological functions, and are therefore considered essential
nutrients. The Risk Assessment Guidance for Superfund (RAGS), Volume I, Part A,
regarding the treatment of essential nutrients in selection of Contaminants of Potential
Concern (CPC), states that essential nutrients need not be quantitatively evaluated in a
public health risk assessment if they are 1) present at low concentrations (consistent with
background) and 2) toxic only at doses much higher than those which might be related to
exposure at the site (USEPA, 1989). The focus of this Appendix is the technical
approach for determining that an analyte is "toxic only at doses higher than those
associated with exposures at the site" and a mechanism for making that determination by
employing soil and groundwater screening concentrations. The screening concentrations
are used to streamline the process and to eliminate the need to calculate essential
nutrient doses as part of COC selection at every site. If the maximum concentration of
an essential nutrient does not exceed the appropriate screening concentration shown
below, the essential nutrient is considered non-toxic. Essential nutrients are not retained
as COCs if they are detected at concentrations that are either consistent with background
or do not exceed the screening concentrations.

Currently, no published essential nutrient screening concentrations for use in risk
assessment COC selection are available. Therefore, surface soil and groundwater
screening concentrations of essential nutrients have been derived that, when contacted in
accordance with the exposure assumptions described below, are not expected to result in
adverse health effects. The screening concentrations for groundwater and surface soil
are presented in Table E-1-1. The essential nutrient concentrations in surface soil and
groundwater are to be compared directly to the nutrient screening concentrations for the
purposes of COC selection.

ABB Environmental Services, inc.
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APPENDIX E

Table E-1-1
Essential Nutrient Screening Concentrations
. for Surface Soil and Groundwater

Essential Nutrient Surface Soil Screening Groundwater Screening
Concentration (mg/kg) Concentration (ug/L)

Calcium L 1,000,000 ! 1,055,398

Iron - 47,824 13,267

Magnesium 460,468 118,807

Potassium 1,000,000 * 297,016

Sodium 1,000,000 * . 396,022

! Actual calculated screening concentration is greater than 1,000,000 mg/kg (Table E-1-5), indicating that this
essential nutrient would not be present at toxic levels in surface soil.

As described below, screening concentrations for surface soil and groundwater represent
conservative screening concentrations for other media. These surface soil and groundwater
screening concentrations are used to screen sediment and surface water, respectively.

DOCUMENTATION OF SURFACE SOIL AND GROUNDWATER SCREENING
CONCENTRATIONS '

The essential nutrient toxicity screening concentrations were derived in two steps: first, a
"non-toxic" dose was identified for each essential nutrient; second, the soil and groundwater
concentrations associated with the "non-toxic" doses were calculated using standard
residential exposure assumptions. The details of the derivation of the screening values are
presented below.

Identification of Non-Toxic Dases. The identification of doses which are not toxic is often
accomplished by identifying Reference Doses (RfDs) which are published by USEPA.
These RfDs represent doses, including a margin of safety, to which even sensitive
subpopulations could be exposed for a lifetime without adverse non-carcinogenic effects.
Because no RfDs for calcium, iron, magnesium, potassium, or sodium are available in the
Integrated Risk Information System (IRIS) (USEPA, 1996) or the Health Effects
Assessment Summary Tables (HEAST) (USEPA, 1995), other published non-toxic doses

ABB Environmental Services, Inc.
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were sought out. Recommended Dietary Allowances (RDAs) prepared by the Food and
Nutrition Board (FNB) of the National Research Council (NRC, 1989) have been selected
here to represent non-toxic doses.

RDAs are defined by the FNB as "the levels of intake of essential nutrients that, on the
basis of scientific knowledge, are judged by the Food and Nutrition Board to be adequate
to meet the known nutrient needs of practically all healthy persons.” It is assumed here, that
since the RDA represents a requirement for good nutrition, that it also represents a dose -
which is non-toxic. Although some essential nutrients (arsenic for example) have been
classified as carcinogens, none of the five nutrients discussed here have been classified as
carcinogens. The available RDA data for calcium, iron, magnesium, potassium and sodium
are presented in Table E-1-2. From this data set, RDAs for children were preferentially
selected to coincide with the child exposure scenario. RDAs were converted from units of
mg/day to units of mg/kg/day by dividing the RDA by the child resident body weight of 15
kg (USEPA, 1991). Dermal RDAs were developed by adjusting the oral RDA to
compensate for the oral absorption efficiency in a manner similar to that presented in
Appendix A of RAGS, Volume I, Part A (USEPA, 1989), and described in the human
health risk assessment methodology of this document.

Calculation of Screening Concentrations. Risk-based screening concentrations for essential
nutrients were derived by estimating concentrations in soil and groundwater that correspond
to the RDAs for a residential exposure scenario. When the dose is equal to the RDA, the
hazard quotient for the situation would equal one. Risk calculation spreadsheets have been
used to assist in the calculation of the screening concentrations. When the concentration
of an essential nutrient and the associated hazard quotient are known, only a simple
calculation is needed to identify the concentration associated with a hazard quotient of one.
An arbitrary nutrient concentration has been entered into risk spreadsheets to derive
associated hazard quotient values as shown in Tables E-1-3 and E-1-4. Once that
information was available, the equality shown below was used to calculate screening soil
concentration with the target hazard quotient equal to one.

Screening groundwater concentrations were calculated in a similar manner. The baseline
groundwater concentration is arbitrary and is used only to establish a baseline hazard
guotient to solve the equality. To derive screening concentrations that would be protective
to the majority of the exposed population, the exposure assumptions for a child resident

ABB Environmental Services, Inc.
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Table E-1-2

Recommended Dietary Allowances ?

Nutrient RDA Age Oral Typicat Toxicity Oral RDA Dermal RDA
(years) Absorption dietary intake Threshold (mg/kg/day) * | (mg/kg/day)?
(%) (mg/day) {mg/day) '
Calcium 800 (mg/day) 1-10 40 743 (average of all NA 533 212
_ ages)
1200 (mg/day) 11-24 1179 NA
800 (mg/day) >24 743 (average of all >2500
ages); 530 (women -
ages 35-50)
Tron 10 (mg/day) 1-20 10-15 10-15 25-75 (NOAEL); 0.67 0.067
3000 (lethal)
15 (mg/day) >20 10-15 25-75 (NOAEL);
' 14000 (lethal)
Magnesium 6 (mg/kg/day) 1-15 50 193 (age 1-5) NA 6 3
4.5 (mg/kg/day) >15 207-329 NA
Potassium 15-20 (mg/kg/day) 1-10 . 90 1500 - NA 15 13.5
1600-2000 >20 2500 18000
(mg/day) (byperkalemia)
Sodium 300 (mg/day) 25 904 NA NA - 20 18
500 (mg/day) Adult 1300-5000 2400 (intake not
to be exceeded)
Notes:
! All data from NRC (1989).

? Adjusted oral RDA calculated by dividing the RDA (mg/kg) by the bodyweight of a child ages 1-6 (15 kg) (USEPA, 1991); RDAs provided in mg/kg/day

were not modified.

* Adjusted dermal RDA calculated by multiplying the oral RDA by the oral absorption efficiency (USEPA, 1989).
¢ Oral absorption data not available; valuc for potassium used as a surrogate based on physio-chemical similarities.
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were used. For groundwater, screening concentrations were based on ingestion of
groundwater as drinking water. For surface soil, screening concentrations were based on
ingestion of surface soil and dermal contact with surface soil. Child resident exposure to
surface soil and groundwater used as drinking water is usually greater than or equal to oral
and dermal exposure to media treated as soil and groundwater, respectively, for exposure
assessment. Therefore, screening values for surface soil represent conservative screening
values for sediment, and screening values for groundwater used as drinking water represent
conservative screening values for surface water. The exposure parameters for the child
resident are presented the accompanying surface soil and groundwater screening
concentration spreadsheets (Tables E-1-3 and E-1-4, respectively).

The calculated essential nutrient screening concentrations for surface soil and groundwater
are presented in Table E-1-5. These values represent the concentrations of individual
essential nutrients in media that, if contacted in accordance with the exposure parameters
used to derive the screening concentration, would theoretically result in the receptor
receiving their recommended dietary allowance of an essential nutrient solely from the
contacted media. For some nutrients, the calculated screening concentrations exceed one
million mg/kg (i.e., 1009). Such concentrations indicate that no concentration of nutrient
in the particular media would result in an intake that exceeds the RDA, given the exposure
assumptions on which the screening value is based. Becanse these screening concentrations
do not take into account the additivity of exposures between media (and other dietary
intakes, including food), a receptor exposed to essential nutrients that are present in
multiple media at the screening concentrations would, in essence, be receiving more than
their recommended dietary allowance of nutrient. However, data provided in Table E-1-2
indicate that the toxicity threshold for most essential nutrients is several times greater than
the RDA; the RDA is not a toxicity threshold value. Therefore, these screening
concentrations do not represent concentrations which, if exceeded, would necessarily result
in deleterious effects.

ABB Environmental Services, Inc.
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TABLE E—1-3
DIRECT CONTACT WITH AND INCTDENTAL INGESTION OF SURFPACE SOIL — ESSENTIAL NUTRIENTS
CHILD RESIDENT

EXPOSURE PARAMETERS

[ss_murr

|

04-Nov—96]

caloulated frore surface area, exposere durstion, and body weight for exch of § age periods, age 1 through 6, per USERA, 1992,

USEPA. 1989. Exposure Pactors HandbooGEPA/S00/3 - 89043; May 1989,

USEPA, 1991. Human Heakh Eval Manual Suppl 1 Guidance: “$tandard Defsuk Exposure Pactors”s OS3WER Directive 9285.6-03,
USEPA, 19921, Dermeal Exposure A Frinciples and Applications EPAJG0/8—$1/01LE; Januxry 1992 and Dermal Exposure Appendix
ofthis document.

USEPA, 1992b, USEPA Region IV Quidance Memo February 10, 1992,

CP = 10E —09 kg/ug for organics

EQUATIONS
. - PARAMBTER - i 3t SYMBOL CWALUBLL S UNITRLS
CONCENTRATION SOIL [&3 chemial specific | chenidml—specific CANCER RISK = INTAKE (mg/kg—day) x CANCER $LOPE FACTOR (mp/kg—day)~ -1
INGESTION RATE IR 200 mg/day USEPA, 1991
FRACTION INGESTED H 100% unitless Assumption HAZARD QUOTIENT = INTAKE (mg/kg—day) / RECOMMEDED DIETARY
ADHERENCE FACTOR AF 1] mgan?-event |USEPA, 1992 ALLOWANCE (mg/kg-day)
AGE -~ SPECIFIC SURFACE AREA SA, age—spedific ot USERA, 1989
ABSORPTION FRACTION ABSy chemical specific unitless USEPA, 1992b
CONVERSION FACTOR CF LOOE=06 kgfmg SEE BELGW
BODY WEIGHT BW 15 kg USEPA, 1991 INTAEE -INGESTION = CSxIRIPIxCPxBRXED
AGE-SPECIFIC BODY WEIGHT BW,; age—specific kg USEPA, 1989 BW x AT x 365 daywys
EXPOSURE FREQUENCY EF 350 daysfyear ¢ USEPA, 1991
EXPOSURE DURATION ED ] years USEPA, 1991
AGE-SPECIPIC EXPOSURE DURATIOR ED; " age=-specific years Assumprion INTAREDERMAL = (DAgyeny XEF /AT x365 daytfyear) x SAzqiiadi
AGE-WEIGHTED SURFACE AREA [1] SApiladi 766] om2—yearkg |Fer USEPA, 1992
DOSE ABSORBED PER EVENT DA chemialspedific | mglom®~event |Per USERA, 1992
AVERAGING TIME Where:
CANCER AT 70 years USEPA, 1991 SAgitrsd = SUM (SA; IED; / BW;)
NONCANGRR AT ] years Lo 199 DAgoent = CS s AFTABSy s CF
* Units for exposure frequency are in everts/year inthe caloulation of the dermally sbsorbed dose. . :
[1] In etimating the d Iy bed dost for children age I through 6, the time ~weighted, bodyweigt normalized surface area expoied is

Nate:
For noncardnogenic effeds: AT = ED

CAR CINOGENIC EFFECTS

[1] Essential nutrients are not considered
carcinogenic from exposure throughthe
oral of devemal rowes.

NONCARCINOGENIC EFFECTS

ABB Envirommental Setvices, Inc.

18 L. L L L i L i

Caldum I 5000 [ mgkg 53E+01 1.2E-05 0.001 GIE-04 21E+

Iron 1 5000 mgrkg G4E—02 6TE~01 S.5E-02 0.001 GIE-04 GTE=02
Magaesium 1 5000 | mgrkg GAE=02 GOE+00 LIE-02 0.001 61E~04 3.0E+00
Botassium 1 5000 jmgiks G4E~2 1.5E+01 438-03 0001 6.1E~04 14E401
Sodium 1 5000 | mgrkg G4E-02 2.0E+01 3.2E-03 0.001 G1E-04 LSE+01

29E~-05
9.1E~03
20E—04
4.5E-05
34E~05
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TABLE E—1—4

INGESTION OF GROUNDWATER AS DRINKING WATER (UNFILTERED SAMPLES) — ESSENTIAL NUTRIENTS

CHILD RESIDENT

EXPOSURE PARAMETERS

. PARAMBTER - SYMBOL CVALUBL D URKTS:
CONCENTRATION WATER cw chemical specific ugfliter
INGBSTION RATB IR 07 liters/day USEPA, 1989
BODY WEIGHT BW 15 ke USEPA. 1991
CONVERSION FACTOR CR 0.001 mgfug
EXPOSUREB FREQUENCY EF 350 days/year USEPA, 1991
BXPOSURE DURATION ED 6 years USEPA, 1991
AVBRAGING TIME
CANCER AT 70 years USEPA, 1991

NONCANCER AT & years USEPA, 1991
USEPA, 1989. Exposure Factors Handbock, Final Report, BPASG0/8=59/043, May 1989.
USEPA, 1991. Human Health Bvaluation Matual, Supplemental Guidance: "Standard Default Exposure Factars®

OSWER Directive 9285.6-03,

CANCER RISK = INTAKR (mg/kg—day) x CANCER SLOPE FACTOR (mg/kg—day) ~ —1

HAZARD QUOTIENT = INTAKE (ig/kg—dsy)/ RECOMMENDED DIETARY
ALLOWANCE (mg/kg—day)

INTAKE;,, = CWxIRxEFxED x CF
BW x AT x 365 days/year

NOTE:
For noncarcinogenic efiects AT = ED

CARCINOGENIC EFFECTS

[1] Essential nutrients are not
considered carcinogenic from
exposure through the oral route.

NONCARCINOGENIC EFFECTS

ugfliter

ug/liter
ugfliter
ugfliter
ugfliter

25E-01
25E-01
25E~-01
2 5E-01
2.5B-01

5.3B+01
6.7TE-01
6.0E+00
1.5E+01
20E+01

4. TE-03
3.5E-01
42E-02
1TE—-02
1.3B-02

ABB Environmental Services, Inc.

Rev. 1/94



APPENDIX E

Table E-1-5

Theoretical Essential Nutrient Screening Concentrations
for Surface Soil and Groundwater

Essential Nutrient Surface Soil Screening Groundwater Screening
Concentration (mg/kg) ! Concentration (ug/L) ®

Calcium 4,070,824 1,055,398

Iron : 47,824 ' 13,267

Magnesium 460,468 118,807

Potassium ' 1,160,864 ° - 297,016

Sodium | 1547,819% 396,022

Notes:

! Surface soil screening concentrations calculated as described in text, using RDAs presented
in Table E-1-2 and the exposure parameters and risk calculations presented in Table E-1-3.

? Groundwater screening concentrations calculated as described in text, using RDAs
presented in Table E-1-2 and the exposure parameters and risk calculations presented in
Table E-1-4, '

* The calculation of a screening concentration larger than 1,000,000 mg/kg indicates that no
concentration results in an intake greater than the RDA, given the standard exposure
parameters.
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APPENDIX F

DERIVATION OF METHOD 1 GW-3 STANDARDS FOR METHOD 2 RISK
ASSESSMENT

This section describes the technical approach used to develop MCP Method 1 Category
GW-3 standards. As described in Subsection 2.7, MCP Method 2 Groundwater and Soil
standards are developed for contaminants for which MCP Method 1 standards have not
been promulgated per 310 CMR 40.0983, 310 CMR 40.0984, and 310 CMR 40.0985.
Groundwater contaminants evaluated in this Method 2 Risk Characterization for which
no GW-3 standards have been promulgated include dibenzofuran, benzy! alcohol, 2-
methylphenol, 4-methylphenol, iron and manganese. The derivation of GW-3 standards
for these analytes is presented below. The MCP Category GW-3 standards are intended
to provide protection for ecological receptors against the migration and eventual
discharge of groundwater contaminants to surface water bodies where ecological
receptors reside. The Method 1 GW-3 Standards are derived using the lowest
ecologically-based Water Quality Criterion {WQC) available for those analytes for which
no water quality criterion have previously been established (310 CMR 40.0983{4a]). For
iron, a national Ambient Water Quality Criterion (AWQC) of 1000 ug/L is available,
and is used as the basis for the GW-3 standard for this risk characterization (as
described below, this standard is adjusted by a dilution factor of 10, resulting in a GW-3
standard of 10,000 ug/L). Therefore, development of a GW-3 standard for iron is not
presented in this Appendix.

Two types of WQC are normally derived: an average concentration called the criterion
continuous concentration (CCC), and a maximum concentration called the criterion
maximum concentration (CMC). The CCC is intended to be protective for chronic
effects to aquatic organisms and bioaccumulation by aquatic organisms following long-
term exposures, whereas the CMC is intended to be protective for acute effects to
aquatic organisms following episodic short-term exposures. The lower of the CCC or
CMC is selected as the basis of the Method 1 GW-3 groundwater standard.

Derivation of CMC and CCC was based on the approach used to develop national
Ambient Water Quality Criteria (AWQC), as described in USEPA (1985). In summary,
this methodology requires specific aquatic toxicity data which are used to develop genus
mean acute values, culminating in calculation of a final acute value (FAV) and a final
chronic value (FCV). The required data include aquatic toxicity data for eight different
taxonomic families. All data used must be from a toxicity study which was conducted
using acceptable test procedures as outlined in USEPA (1985). If insufficient data are
available to derive a FAV or FCV, a fish genus or species mean acute value (SMAV)
may be used as the CCC or CMC. To develop the SMAYV, acceptable data from at least
two studies which assess the same commercially or recreationally important fish species
and toxicity endpoint are used; the SMAYV is the geometric mean of the endpoint values
reported. If sufficient data are unavailable to develop a SMAYV, the lowest observable
adverse effect level (LOAEL) reported among all species is used for the CMC. In
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addition, if the lowest LOAEL value reported among all acceptable studies is below the
SMAYV, then the LOAEL value is selected as the CMC.

In order to develop CCC and CMC for the five contaminants requiring derivation of
GW-3 standards, available aquatic toxicity information was obtained from the USEPA
Aquatic Information Retrieval (AQUIRE) database. The AQUIRE database output for
each contaminant was reviewed and data appropriate for GW-3 standard development
were identified. AQUIRE database records involving any of the following records were
not utilized in developing GW-3 standards.

®  The study reliability (as defined in the AQUIRE manual [CIS, 1991]) was
either a 3 or 4 (studies assigned these ratings do not meet USEPA [1985]
guidelines for acceptable study methodology)

° Test organisms were salt water species

L Protozoans were the test organisms employed in the study

. The study endpoint was either not reported, or was not appropriate for
developing acute or chronic values.

L The units of contaminant reported in the study were not suitable for CCC

or CMC derivation (e.g., mg/kg [dose], 1/ha [application rate]).
The results of the AQUIRE database search for the five analytes are discussed below.

In general, suitable acute toxicity data were available to derive a CMC for each analyte.
However, data were not available to derive FAVs, and few data were available to derive
SMAVs. Therefore, CMCs were generally based on the lowest LOAEL reported among
all acceptable studies for a given analyte. In addition, suitable chronic data were
generally not available. Therefore, a structure-activity relationship data base for aquatic
toxicity data, ECOSAR, was used to develop CCC values. ECOSAR is a structure-
activity relationship (SAR) program developed by USEPA, which was used to predict the
aquatic toxicity of chemicals based on their structural similarity to chemicals for which
aquatic toxicities have previously been measured. ECOSAR estimates toxicity values for
chemicals lacking measured toxicity data using regression equations and the

chemical /physical data for the chemical of interest.

According to the MCP, the lower of the CCC or CMC shouid be selected for the basis of
the GW-3 standard. The GW-3 standard is developed by multiplying this value by a
factor of 10 to account for dilution and attenuation.
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Dibenzofuran. Results for 22 different aquatic toxicity tests for dibenzofuran were
obtained from the AQUIRE database. The majority of reported results are based on
acute toxicity tests, although a data for a few chronic exposures are available. Only 13 of
the 22 studies were retained following a review of the identified criteria. Eight test
results were rejected because they did not meet the minimum study quality criteria. In
addition, one test was rejected because insufficient detail regarding the measured
endpoint was provided.

Table F-1 presents a summary the 13 test results that meet evaluation guidelines. Acute
toxicological data are available for 4 taxonomic groups, including sheepshead minnow (5
studies), water flea (4 studies), fathead minnow (2 studies), and guppy (2 studies). LCj,
values for these studies range from 1,340 ug/L (water flea) to 18,000 ug/L (guppy). One
no observable effect concentration (NOEC) of 1,000 ug/L is available for the
sheepshead minnow. These water flea and fish LCq,s are comparable to the LCys
estimated by the ECOSAR. The ECOSAR output is appended to Table F-1.

A FAYV could not be calculated for dibenzofuran because the required toxicity data for 8
taxonomic groups were not available. No SMAVs were determined for dibenzofuran
because none of the species for which there are toxicity data are considered
commercially or recreationally important. Therefore, the LOAEL among all suitable
data was selected as the CMC. For dibenzofuran, this value is 1,340 ug/L, based on the
48-hour LCs, for the water flea (Daphnia magna). This value is comparable to the
estimated ECOSAR 48-hour L.Cs, for daphnid (1,657 ug/L).

No suitable chronic data are available for dibenzofuran. Therefore, the CCC was based
on the ECOSAR predicted 16-day chronic value for daphnids (213 pg/L). In accordance
with MCP GW-3 standard derivation methodology, the GW-3 standard was based on the
lesser of the CMC or CCC, multiplied by a dilution factor of 10. As indicated in Table
F-1, the GW-3 standard for dibenzofuran is 2,130 pg/L.

Benzyl alcohol. Results for 30 different aquatic toxicity tests for benzyl alcohol were
obtained from the AQUIRE database. All of the reported results are based on acute
toxicity tests, with the exception of 3 studies for which no test duration information are
available. Of the 30 tests, only 10 studies were retained using the selection criteria listed
above. Twelve test results were rejected because they did not meet the minimum study
quality criteria. Eight additional tests were rejected because the units were reported as
an application rate (e.g., 1/ha), rather than a chemical concentration.

Table F-2 presents a summary of the 10 test results that meet evaluation guidelines.
Acute toxicological data are available for 4 taxonomic groups, including bluegill (1
study), water flea (3 studies), fathead minnow (5 studies), and inland silverside (1
studies). All test results using fish species are reported as various acute duration LCi,
values, and range from 10,000 ug/L (bluegill) to 770,000 ug/L (fathead minnow). The
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three water flea test results are reported as 24-hour effect-concentration (EC) data, and
range from 26,000 ng/L (EC,) to 100,000 wg/L (EC,y). These toxicity test results are
comparable with those estimated using ECOSAR. The ECOSAR output is appended to
Table F-2. The ECOSAR 96-hour fish LC,, is 563,136 ug/L, and the estimated daphnid
16-day EC,, and 48-hour LC,, values bracket the measured EC values.

An FAV could not be calculated for benzyl alcohol because the required toxicity data for
8 taxonomic groups were not available. No species mean acute values were determined
for benzyl alcohol because there is only one study available for commercially- or
recreationally-important species. Therefore, the LOAEL value for among all suitable
studies was selected as the CMC, For benzyl alcohol, this value is 10,000 ug/L, based on
the 96-hour LC,, for the bluegill. This value is less than the predicted ECOSAR 96-hour
fish LCs, (563,156 ug/L). '

No suitable chronic data are available for benzy! alcohol. Therefore, the CCC is based
on the ECOSAR predicted 16-day chronic value for daphnids (19,617 xg/L). In
accordance with MCP GW-3 standard derivation methodology, the GW-3 standard was
based on the lesser of the CMC or CCC, multiplied by a dilution factor of 10. As
indicated in Table F-2, the GW-3 standard for benzyl alcchol is 100,000 pg/L.

2-Methylphenol. Results for 86 different aquatic toxicity tests were obtained from the
AQUIRE database for 2-methylphenol. The majority of reported results are based on
acute toxicity tests although a few data for chronic exposure are available. Fifty-one of
the 86 studies were retained following a review of the identified criteria. Twenty-three
test results were rejected because they did not meet the minimum study quality criteria.
Eleven studies were rejected because they were based on tests for protozoans or salt
water species. An additional study was rejected because the units were reported as a
chemical dose (e.g., mmol/kg). )

Table F-3 presents a summary of the 51 test results that meet evaluation guidelines.
Acute toxicological data are available for a number of taxonomically diverse organisms
including fish (21), insects (7), other invertebrates (17), algae (9), and amphibians (2).
Various acute duration LC;, values for fish species range between 8,400 pg/L (rainbow
trout) and 66,800 ug/L (channel catfish). These results are comparable with the
ECOSAR predicted 96-hour fish LC;, of 16,158 ug/L. The measured 48-hour LCs, for
the water flea (daphnia magna) of 5,000 ug/L is also comparable with the ECOSAR
predicted 48-hour LCy, of 5,921 ug/I.. The ECOSAR output is appended to Table F-3.
Acute LC;,s for other species range from 10,000 ug/L (stonefly) to 1,600,000 ug/L
(Great pond snail).
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Species mean acute values were calculated for three fish species, including channel
catfish, rainbow trout, and bluegill. These SMAVs range from 10,450 ug/L (rainbow
trout) to 27,353 ug/L (channel catfish). These SMAVs are comparable with the
ECOSAR predicted 96-hour fish LC;, of 16,158 ug/L. Although SMAVSs for these three
fish species were calculated, the lowest LOAEL of 5,000 ug/L (based on the 48-hour
LC,, for the water flea) is less than these SMAVs. Therefore, the LOAEL was selected
as the CMC value. As stated above, this value is comparable with the ECOSAR
predicted daphnid LC,,.

No suitable chronic data are available for 2-methylphenol. Therefore, the CCC was
based on the ECOSAR predicted 60-day chronic value for fish (131 ug/L). In
accordance with MCP GW-3 standard derivation methodology, the GW-3 standard was
based on the lesser of the CMC or CCC, multiplied by a dilution factor of 10. As
indicated in Table F-3, the GW-3 standard for benzyl alcohol is 1,310 ug/L.

4-Methylphenol. Results for 46 different aquatic toxicity tests for 4-methylphenol were
obtained from the AQUIRE database. All of the reported results are based on acute
toxicity tests, with the exception of 4 chronic duration studies. Of the 46 tests, one-half
of the studies were retained based on the selection criteria listed above. Fourteen test
results were rejected because they did not meet the minimum study quality criteria.
Four studies were rejected because they were based on tests for protozoans or salt water
species. An additional five studies were rejected because the units were reported as a
chemical dose (e.g., mmol/kg).

Table F-4 presents a summary of the 22 test results that meet evaluation guidelines.
Acute toxicological data are available for 5 taxonomic groups, including green alga (3
studies), water flea (8 studies), fathead minnow (8 studies), turbellarian (1 study), and
rainbow trout (2 studies). In addition, a population test result was reported for
"miscellaneous” invertebrates. With the exception of two fathead minnow test results, all
data using fish species are reported as various acute duration LC,, values, and range
from 7,500 pg/L (rainbow trout) to >30,000 ug/L (fathead minnow). The fish toxicity
test results are comparable with those estimated using ECOSAR, with a predicted 96-
hour LCj, of 18,621 ug/L. The ECOSAR output is appended to Table F-4.

An FAV could not be calculated for 4-methylphenol because the required toxicity data
for 8 taxonomic groups were not available. However, a SMAV was calculated for
rainbow trout (a recreationally important species) because two 96-hour LC;, studies for
this species were available for 4-methylphenol. This value is less than the predicted
ECOSAR acute 96-hour fish LC,, (18,621 ug/L). However, the SMAV (7,700 ug/L) is
greater than the lowest LOAEL of 1,400 ug/L for the water flea, This LOAEL is based
on a 48-hour LCs, value, and is less than the ECOSAR predicted daphnid 48-hour LCs,
value (6,506 ug/L). Therefore, the CMC value is based on the LOAEL of 1,400 ug/L.
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No suitable chronic data are available for 4-methylphenol. Therefore, the CCC was
based on the ECOSAR predicted 60-day chronic value for fish (146 ug/L). In
accordance with MCP GW-3 standard derivation methodelogy, the GW-3 standard was
based on the lesser of the CMC or CCC, multiplied by a dilution factor of 10. As
indicated in Table F-4, the GW-3 standard for 4-methylphenol is 1,460 pg/L.

Manganese. Results for 82 different aquatic toxicity tests for manganese were obtained
from the AQUIRE database. However, only 4 studies were retained based on the
selection criteria listed above. Forty-five test results were rejected because they did not
meet the minimum study quality criteria. An additional 33 studies were rejected based
on the endpoint evaluated, which was bioconcentration factor (BCF); this value is not
applicable for CMC derivation.

Table F-5 presents a summary of the 4 test results that meet evaluation guidelines.
Acute toxicological data are available for 4 taxonomic groups, including blue-green alga
(1 study), duckweed (1 study), flagellate euglenoid (1 study), and phytoplankton (1
study). The phytoplankton study is a chronic duration 38-day study which evaluated
population growth (280 ug/L). The duckweed study reported the 4-day ECs, (31,000
#&/L), whereas the algal studies evaluated biochemical endpoints. No data for
manganese are available in ECOSAR.

An FAV could not be calculated for manganese because the required toxicity data for 8
taxonomic groups were not available. Likewise, since there were no fish studies
available, a SMAYV was not calculated. - Therefore, the acute LOAEL value of 550 ug/L
for enzyme effects in flagellate euglenoid was chosen as the CMC.

The only chronic value available for manganese is for phytoplankton; no data were
available in ECOSAR. The measured chronic value is 280 ug/L, based on a 38-day
population growth study in phytoplankton. In accordance with MCP GW-3 standard
derivation methodology, the GW-3 standard was based on the lesser of the CMC or
CCC, multiplied by a dilution factor of 10. As indicated in Table F-5, the GW-3
standard for manganese is 2,800 ug/L.
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Derivation of a Method 2, GW-3 Standard for Iron

A GW-3 Standard was derived for iron using Method 2. As stated on page 6-2 of the Risk
Characterization Guidance (MADEP, 1995), the risk assessor may both develop a new standard
for a chemical lacking a Method 1 standard gnd adjust the fate and transport aspects of that new
standard to address site-specific conditions.

To derive the Method 2, GW-3 Standard for iron, a site-specific dilution factor was derived
based on information presented in Appendix D of the report. In that appendix, a model is used
to estimate surface water concentrations (Csw) based on the maximum groundwater
concentration at each of the 4 areas (DFA #2, PH #1, PH #3, and PH #6). A site-specific
dilution factor was derived by determining the ratio of the groundwater concentration to the
resulting surface water concentration. This factor replaces the standard conservative 10-fold
dilution factor used to develop the Method 1 GW-3 Standards.

Former Storage
Area

Maximum
Groundwater Conc

Predicted Surface
Water Conc (ug/L)

Dilution Factor
(GW/SW)

(ug/L)
DFA #2 23,500 18.7 1257
PH #1 203* 0.21 967
PH #3 136,000 130 1045
PH #6 32,400 24.1 1344

* Dissolved (fltered) concentration; all others total, .

By applying the lowest (most conservative/protective) dilution factor of 967 to the federal
Ambient Water Quality Criterion for protection of aquatic life of 1,000 ug/L (USEPA, 1986),
a Method 2, GW-3 standard of 967,000 ug/L is derived for iron.
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